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Welcome to the Ford Econoline 
Conversion Van way of travel. Feel free 

to relax, spread out, and move about 

the cabin 

Inside you'll find comfortable seating and 
available features like custom audio systems, 
TVs, VCPs, video game systems and more. 
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FORD ECONOLINE FOR VAN CONVERSIONS. 
A BETTER VAN TO BEGIN WITH. 


Power for your trip is provided by an 
advanced- design Triton" engine, with a fail-safe 
‘cooling system, and plenty of pulling power. 
Passenger safety is enhanced by Second 
Generation dual airbags’ and side door intrusion 
beams. For more information on luxury pack- 
ages with deluxe accommodations like the one 


pictured above, visit your local Ford Dealer. 
Ford Econoline. The number-one-selling 
full-size van for the past nineteen years. 
America's come to depend on it, because it's 
built Ford tough. - 
Bro 


1-800-258-FORD or www.ford.com 


— ia nm 


QBJC-5Y 


Li 
Compaq Presario 5030 with monitor Compaq Presario 5610 with monitor 


* Intel" Pentium’ I Processor, 300 MHz 51899 * Intel Pentium Il Processor, 350 MHz 
* 80 GB Hard Drive* 9" * 2nd-Generation DVD-ROM Drive? 


* $2549 
100 MB lomega Zip Built-in" drive $300 main rebels * 80 GB Hard Drive* -$100 mail-in rebate’ 


* 64 MB SyncDRAM expandable to 256 MB $1 y * 100 MB lomega Zip Built-in" drive $ 2 T 
* 56K ITU v.90 Modem’ 799 * 64 MB SyncDRAM expandable to 384 MB 449 
* 32X Max CD-ROM Drive* * Easy Access Internet Keyboard 


* Easy Access Internet Keyboard * 56K ITU v90 Modem & 10 Mbps Ethernet port, Cable Modem Ready 
* Microsoft" Windows98" Operating System pre-installed * Microsoft Windows98 Operating System pre-installed 


* Price includes Presario MV 500 15" (13.7" VIA) multimedia monitor * Price includes Presario MV 700 17" (15.9" VIA) multimedia monitor 
Compaq Presario 5140 with monitor Compaq Presario 5630 with monitor 
intel Pentium Il Processor, 400 MHz $2749 * Intel Pentium II Processor, 400 MHz $3599 
* 2nd-Generation DVD-ROM Drive? $ l in rebate" * 2nd-Generation DVD-ROM Drive* E it A 
.0 GB Hard Drive" — — * 120 GB Ultra DMA Hard Drive* — rebate 
* 100 MB lomega Zip Built-in" drive $2649 * 100 MB lomega Zip Built-in" drive $349 Y 
* 96 MB SyncDRAM expandable to 384 MB * 128 MB SyncDRAM expandable to 384 MB 
* Easy Access Internet Keyboard * Easy Access Internet Keyboard. (includes the new Flat Panel Monitor) 
* 56K ITU v.90 Modem? & 10 Mbps Ethernet port, Cable Modem Ready * Microsoft Windows98 Operating System pre-installed 
* Microsoft Windows98 Operating System pre-installed * 56K ITU v.90 Modem’ & 10 Mbps Ethernet port, Cable Modem Ready 
* Price includes Presario MV 700 17" (15.9" VIA) multimedia monitor * Price includes Presario FP 500 digital Flat Panel Monitor 


Take advantage of Compaq values at any of these qualified retailers. 


Best Buy Circuit City CompUSA Computer City Office Depot OfficeMax RadioShack Sears Staples 


ABC Warehouse, American Appliance, American TV, Big City Express, Brandsmart USA, Campo Electronics, CompUSA Direct, Computer Discount 
Warehouse, Computer Town, Conn's, Creative Computers, DataVision, Egghead Computer, Fred Meyer, Fry's Electronics, Future Shop, Global 
Directmail Corp, the good guys!, h.h. Gregg Appliance, Insight, J&R Computer World, Micro Center, Micro Warehouse, Multiple Zones, 
Nationwide Computers & Electronics, Nebraska Mega Mart, Nobody Beats the Wiz, PC Connection, PC Richard & Son, PC Warehouse, 
RCS Computer Experience, Sun TV & Appliances, Inc., Tiger Direct, Tops Appliance City, I- Zone. Ultimate Electronics 


We give you the 
power, the internet 
and the future. 


You give us less than you thought. 


These latest Compaq Presario PCs don't just offer the usual groundbreaking technology. They also allow you to realize the full 
potential of the Internet. To make the whole experience even more rewarding, we'll also give you a $700 rebate’ when you sign up 
for a 50-hour free trial** of Compaq Easy Internet Access. We've even designed a unique Easy Access Internet Keyboard to help 
you get where you want to go at the single touch of a button. And our Compaq Exploration Zone makes the Internet more useful, 
more entertaining and easier to navigate. All this for the best value anywhere. To get more for less, contact your retailer or call us 


direct. And bring the world's best-selling computer home today. 


Purchase yours at your favorite retailer, or buy direct from Compaq. 


Call 1-800-351-9694 or visit www.athome.compaq.com/ps 
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EXTRA MILE SERVICE 


"Compaq Direct selling price after rebate. No additional charge for shipping, Actual retail price may vary. Not all Compaq Presario models available in 
all retail stores “50 free hours of Internet access are offered when Compaq Easy Internet Access is chosen from Compaq Internet Setup. The 50 
free hours can be used over a 45-day period, up to 2 hours per day. A valid credit card will be required in order to continue service after the trial 


period. Valid only on selected Presario minitower, desktop and notebook models. '$100 mail-in rebate from Compaq upon activation of this 
free trial of Compaq Easy Internet Access. Valid only on selected Presario desktop and minitower models Rebate offer valid only in the USA and 
expires 12/31/98, 21TU v30 modems are designed only to allow faster downloads from KS6fiex or v30 compliant digital sources Maximum achievable 


download transmission rates are currently unknown, may not reach 56 kilobits per second (kbps) and will vary with line conditions ®2nd-generation 
DVD-ROM Drives run at a higher maximum transfer rate of up to 276 MB/s compared to 1st-generation DVD-ROM Drives which run at a maximum 
transfer rate of up to 1.348 MB/s 432X Max CD-ROM Drive data transfer rates may vary from 1800 to 4800 Kbps Sfor hard drives, GB - billion bytes. 
Products specifications, prices and programs are subject to change or cancelation without notice. Compaq is not labi for pictorial or typographical 
errors. Intel Inside Logo and Pentium are registered trademarks of Intel Corporation. Microsoft, MS and Windows are registered trademarks of 
Microsoft Corporation. Products and company names mentioned herein may be trademarks and/or registered trademarks of other companies. Call 
Compaq Monday - Friday 7:00 a.m. - 11:00 p.m. (CST), Saturday and Sunday 7:00 a.m. - 7:00 p.m. (CST). ©1998 Compaq Computer 
Corporation. All rights reserved. Compaq, Presario and the Compaq Logo registered US. Patent and Trademark Office. 


(©1998 Microsoft Corporation. A rights reserved. Microsoft Where do you want to go today? Windows and the Windows logo are either registered trademarks or trademarks of Microsoft Corporation in the United 
‘States and/or other countries. "Results based on a test of 200 users’ hard drives. This test calculated the space to be gained by converting from FAT16 to FAT32. To convert to FAT3 you need a 512MB or larger 
hard-drive partition. Actual experence wil vary depending on hard-drive partition size and number of fes on your system. Harddrive partitions in excess of 1 GB and/or a large numberof fles yield best results 


We've figured out a better way to store data 

rd drive. It's called FAT32 and we've built 
icrosoft Windows 98. So if you put 
ndows 98 on the computer you're using now, 
inly will you discover an average of 28% 

2 space on your hard drive, but suddenly 


using all kinds of fancy-dancy file 
llocation technology. Of course, if you 
get Windows 98 on a new computer, 
you'll miss out on the whole epiphany 
and all this improvement will just 
seem normal to you. 


Where do you want to £o today? = 
www.microsoft.com/Windows98/ 
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Jersey worn by Bronko 
Nagurski in 1943 when, af 
a 6 year retirement, he 
returned to play three 
positions for the Chicago 
Bears, and lead them to 
an NFL Championship. 


Watch worn by Brian 
McDermott the night he 
regained his crown as 
arm-wrestling champ 
at Michael's Old 
Town Tavern. 
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gigantic El Niño in progress. 
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12 WHAT'S NEW 
Cellphone-GPS combo; 
scalpel that seals as it cuts; 
freezing home movies 
into digital stills. 


9 LETTERS 
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How touch lamps work; 

neural networks. 
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High water levels 96 LOOKING BACK 


(in white) signal a 
William Jennings Bryan on 


evolution; all-out war. 


ELECTRONICS 


27 Science & Technology Newsfront satellite 43 Electronics Newsfront The cost of clarity in digital 
| jumps over the moon; inhaling insulin. TV; nano-transistors for gear no larger than a push-pin; 
chaotic phone signals foil eavesdroppers. 

46 COVER STORY Missingin Action Mitochondrial 
DNA tests reveal the fate of soldiers left behind in the 62 E-Phones Connect Now you 
last battle of the Vietnam War. can check your e-mail and browse 

the Web without booting up. 

54 Gadget Master With more than 200 inventions 
already, a feisty 88-year-old is still tinkering away, 

Forecast for El Mino As powerful new tools dissect this 74 Life in the Extreme In the spirit of turn-of-the- 


year's El Nino, the big question is, What happens next? 


66 TombRover To investigate deterioration, a small 
robot will explore the Chernobyl nuclear reactor. 


S 
— 2 OME 
37_Home Technology Newsfront Garbage becomes 


TECHNOLOGY 


electricity; shining daylight on your office. 


33 Computer Newsfront Inexpensive film editing; 
electronic thumbing through fragile manuscripts. 


www.popsci. 
AOL Keyword: 
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century authors Jules Verne and H.G. Wells, award- 
winning novelist David Brin inaugurates a special 
series of science-fiction visions of the 21st century. 
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39 Automotive Newsfront Chevy redocs the Silverado 
pickup; fuel-thrifty alternator/starter combination. 


VW New Beetle, Mazda 
Miata, Isuzu Amigo, and 
Mercury Cougar do more 
than grab your attention? 


68 The Brat Pack Can the hip 4 I 
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A CALMER 
UT 


WAY TO 


Cold turkey is the way most Qe 
smokers try to quit. And cold 
turkey can be rough. 

But there is a calmer 
way to quit, and be 
better company for the 
people you love: 


the NicoDerm 
CQ way S 


You're most vulnerable to 
nicotine cravings when 
you first start to quit. So CQ 
Starts you off with a 
higher level of medicine: Gradually 
you step down your | Kae, 
dose until you're free. AMERICAN 
And every day along the * SOCIETY” 
way, a 24-hour stream of medicine 
helps calm the cravings that tempt 
you to reach for that first cigarette” 
No stop-smoking aid 
can be a substitute for 
commitment. But once 
the will is there, CQ5 a 
powerful help. 


Success improves when used 
as directed in users guide. 
"Light smokers start at Step 2. 
"If you wear it for 24 hours. 
Quitting is difficult. 

Individual results may vary. 
SmithKline Beecham makes an 
annual grant to the American 
Cancer Society to support its 
cancer fighting mission. 


The power to calm. The power to comfort. The power to help you quit. 


SB (©1998 SmithKline Beecham Consumer Healthcare 
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Reaching Toward Closure 


—ETTERS 


ON THE BLACK GRANITE Vietnam Veterans Memorial in Washington, D.C., more 
than 2,000 of the 58,214 names have a telltale cross inscribed alongside. This denotes 
a soldier listed as missing in action. Now, more than 23 years after the war's last official 
casualty was recorded, an advanced technology is helping us confirm the identity 
and, in some cases, learn more about the fate of some of these soldiers. Recently, the 
remains of a pilot were exhumed from the Tomb of the Unknowns, to undergo mito- 
chondrial DNA analysis, one of the most powerful tools ever developed for forensic 
research. In an exclusive story, retired Air Force Col. Ralph Wetterhahn reports on 
a task force he accompanied, beginning in 1995, to learn the fate of soldiers involved in the rescue of the SS Mayaguez, 


a merchant ship help hostage in Cambodia. Many consider this the war’s last official battle. Indeed, the name of Lt. 
Richard Vandegeer, whose remains were retrieved as part of that mission, is the last one listed on the chronologically 
arranged Memorial. And now his family, and those of other casualties, can come to closure.—Fred Abatemarco 


Solar Power 


I FOUND YOUR report about the 
new practicality of solar power [“Fin- 
ally Affordable?” Home Technology 
Newsfront, June] intriguing, but I'd 
like some clarification. Do 250-watt 
panels produce 250 watts of elec- 
tricity per hour? If so, approximate- 
ly how many panels will I need to 
reduce my monthly utility bill to 
nothing? Do these panels work only 
in certain climate areas? 

Peter. Tunkhannock@msn.com 


First, the easy part: 250-watt panels 
do indeed produce 250 watt-hours 

of electricity. But determining how 
many panels will reduce your utility 
bill to nothing is a bit more difficult, 
because such factors as your home’s 
size, location, and amenities come 
into play. The average American home 
receives the equivalent of 4 hours 
of direct sunlight daily, so each panel 
would produce about 1 kilowatt-hour 
of power each day. The average 
American family uses about 6 kilo- 
watt-hours of electricity every day, 
so six 250-watt panels would satisfy 
these energy needs. Of course, Arizona 
receives more direct sunlight than 
Seattle on average, so fewer panels 
would produce the same amount of 
power. Likewise, energy needs vary 
by geographic area and by season. 
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ABS Challenged 


WHILE "The ABCs of ABS" [June] 
concluded that antilock braking sys- 
tems work as advertised, I'm still not 
convinced they are worth the money. 
The amount of time I drive on ice 
at 40 mph with a distance of 250 feet 
to both brake and maneuver—one 
situation in which, you report, anti- 
lock brakes really help—amounts to 
a negligible percentage of my total 
driving time. If the auto companies 
would make more reliable parts and 
remind people to slow down under 
adverse conditions, safety would 
improve without consumers having 
to pay for expensive ABS systems. 
James Benson 
Chicago, Ill. 


Beyond the Outer Limits 


IN *COMPUTING'S Outer Limits" 
[March], you report that Sun Micro- 
systems might be working on a chip, 
due by the year 2000, that will have 
30 million to 40 million transistors. 
But Hewlett-Packard engineers will 
have the PA-8500 processor available 
in 1999 with 145 million transistors. 
It will power servers and workstations 
from Hewlett-Packard. 
Bob Noler, VLSI Tech. Center 
Hewlett-Packard Co., 
Fort Collins, Colo. 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 

companies mentioned in our articles. 

For further assistance: 

E-mail: reader popsci. com 

w . popsci. com / context / resources 
fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 


E-mail: letters(2 popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci(2 popsci.com 


SUBSCRIPTION INQUIRIES 
For subscription or delivery problems, 
or change of address, please contact: 


Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
www.popsci.com 

Or check us out on AOL at 
keyword: popsci 
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ABS Revisited 


IN SOME EDITIONS, the chart 
accompanying our story about 


Where's the Beef? 


I AM CONCERNED about an issue 
that wasn't addressed in “Beefing 
Up Food Safety" [June]: What about 
the health threat from radiation- 
resistant organisms? 
Kay Hulbert 
Columbus, Ohio 


It is possible that irradiation will 
permit radiation-resistant strains of 
common food-borne pathogens to 
flourish on foods. But, according to 
FDA food scientist George Pauli, 
the risk of contamination is relative- 
ly low. Still, as the article notes, 

it's always wise for consumers to 
follow all safe-handling instructions 
on a meat package's label, regardless 
of whether or not the meat has 
been irradiated. 


IT'S ABOUT time we have a choice 
to buy irradiated meats! 
George Lumis 
Harrisburg, Pa. 


Record Your Own CDs 


I READ *Finally! Recordable CDs" 
[June], with great interest. For all 
the story's thoroughness, however, 
it did not cover the ability to make 
audio discs on a computer. This is 
a fairly common practice, especially 
because the street price for com- 
pact disc recorders is approximately 
$250 and blank recordable discs sell 
for $1.50 apiece. 
Stephan Vogt 
svogt  mindspring.com 


10 


antilock braking systems ["The 
ABCs of ABS,” June] was unclear. 
The stopping distances for the 
Honda Accord are shown here. 


You're absolutely right: Computer 
CD-R drives can be used to copy 
music compact discs using the far- 
less-costly CD-R data discs. But 
neither the CD-R drive makers nor 
the music industry encourages this 
practice, since it’s not the intended 
purpose of these drives, and royal- 
ties are not paid to the recording 
artists. Legally, this is a gray area, 
but if you make copies only for per- 
sonal use, it’s unlikely you'll run 
into trouble. As the prices of easier- 
to-use CD-Audio recorders and 
media come down, however, the 
incentives for copying discs using 
your computer will diminish, 


IN YOUR STORY, you say that DVD- 
RAM drives available for PCs this 
summer will be priced at more than 
$1,000. But Creative Labs has just 
released its DVD-RAM system for 
only $499. This system reads every- 
thing, and it writes CD-Recordable 
disks at 9X. More information is 
available at www.soundblaster.com. 
nmrcpah @gwgate.bas.ncsu.edu 


Correction: Shown below is BMW’s 
MS high-performance sedan based 
on the 5 Series models [Huge 
Horsepower," What's New, June]. 
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SONY 


This is This is This is 
your camera. your film. your post office. 


"Ug 


You're looking at the world's first digital camera 
to store images on a standard floppy disk.* 
The digital camera that makes e-mailing pictures 
as easy as putting a floppy into your computer. 
No expensive storage media or software to buy. No 
adapters to use, and no wires or cables to 
connect. Just the easiest way to deliver pictures 


that are really something to see. For the dealer 


t you, call 1-BOO-222-7668. 
MSS as a It's As Easy As ^ Floppy’) 


Access 2x Floppy Disk Drive + Whole Disk Copying * 10x Optical Zoom * E-Mail Mode 

t Flash * 2.5" Color LCD With Solar Window™ Panel * InfoLithium* Rechargeable Battery 
ble With Virtually Any Computer! « Bundled With ArcSoft® PhotoStudio Software! 

* Free One-Year Membership** on Sony's ImageStation™ on PhotoNet* 


om/mavica SONY. 


vied. Sony, Mai, a n G rosestation 


EDITED BY SUZANNE KANTRA KIRSCHNER 


Palmtop 
Videoconferencing 


THE PALMTOP PC of the future 
will include a built-in camera 
for wireless transmission of 
video and still images, at least 
in the concept PC developed 
by Sharp's engineers. Sharp 
currently has no plans to turn 
the laboratory curiosity into 
an actual product. 


PLUNGE INTO the Virtual FishTank 
to study sea creatures without getting 
wet. Visitors to the Boston Computer 
Museum's aquatic exhibit can design 
their own virtual fish, feed them, and 
launch them into a 400-foot tank to 
see how the behaviors they've pro- 
grammed affect the fishes’ survival 
chances. The “tank” uses 3-D computer 
graphics that are projected onto 12 
large screens. The Computer 
Museum, 300 Congress St., 

5 


5 y 
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Boston MA 02210. 


Finer, Faster Focus 


MINOLTA'S MAXXUM Xtsi SLR camera is 
the first with three charge-coupled de- 
vices for a faster, more accurate autofo- 
cus system. The CCDs overlap vertically 
and horizontally, creating a cross-hair 
focal point in the center with focal boxes 
on both sides. Price: $500. Minolta Corp., 
101 Williams Dr., Ramsey NJ 07446. 


ITTTPLETITE RIN 
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[TJHAT’S NEW 


Race Without Rules 


NO RULES govern the size or type 
of boat that can be entered in 


The Race, an around-the- "P 

world drag contest sched- — rs 1 Twistand Steer 
uled for 2000, and TO CHANGE gears while dri- 
competitors are already ving the Hyundai Euro-1, 
lining up. Pete Goss's merely twist the grip on the 


entry, the Goss Chal- 

lenger, will be the 

biggest two-mast 

catamaran in the 

world, measuring ü 
115 by 60 feet. 
The craft can 
maintain speeds 
near its 40-knot 
top speed; with 
an advanced 


steering wheel. Designed at 
Hyundai's Frankfurt R&D center, 
the concept car packs a 380-horse- 

power turbocharged intercooled 2.0-liter 
four-cylinder engine. The open cockpit features electri- 
cally adjustable pedals and steering column, plus a wind- 
shield that can be raised or lowered hydraulically. 


fiber-optic con- It Slices, 
trol system, it e 

rides oily It Coagulates 
five-person THE ULTRACISION scalpel 
crew. WWW seals as it makes incisions. 


.petegoss.com Vibrating at 55,000 times 
per second, the blade 
generates ultrasound 

| waves that change the 
nature of the proteins 

| in tissue, so the tissue be- 
comes sticky and coagu- 

lated to stop bleeding. 


The Whole World 
in Your Hands 


tono avausr ices 


The scalpel is currently 
being used at Cornell 
Medical Center in New 
York City. Ethicon 
Endo-Surgery, 4545 
Creek Rd., Cincin- 

nati OH 45242. 
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SEND AND RECEIVE e-mail any- 
where in the world with the 

Magellan GSC 100, the first 

handheld global satellite com- 
municator. The 8.0- by 3.5- by 
1.75-inch device stores 100 
messages and 150 addresses, 
and has a built-in GPS 
antenna. Price: $999. 
Magellan Corp., 960 
Overland Ct., San 

Dimas CA 91773. 
www.magel 
langps.com 


A Hedge Against Deflation 


WHEN YOU'RE TIRED from pedaling, the last thing you 
want to do is pump up a flat tire. You don’t have to with 
the Ultraflate carbon dioxide inflator. The pocket-size 
device, which fits any bike-tire valve, uses a C0 car- 
tridge to inflate the tire within seconds. Price: $18. Innova- 
tions in Cycling, 2700 E. Bilby Rd., Bldg. C, Tucson AZ 85706. 


Freeze Frame 


WITH THE FLICK OF A BUTTON, transform home movies into digital 
still photos with Sony's MaviCap Floppy Disk Recorder. The MaviCap, 
which fits all analog camcorders, stores images on a 3.5-inch floppy 
—allowing you to e-mail, print, or simply file them away. Video 
inputs and outputs project images on a TV screen, and a slideshow 
mode turns the MaviCap into an 
instant projector. Two models are 
available: the MVC-FDR1 ($349); 
and the MVC-FDR3, equipped with 
a 2.5-inch color LCD (shown; 
$599). www.sony.com 


Initial Invasion 


KOREAN carmaker Daewoo 
Motors is launching cars in 
the United States for the first 
time this fall. The trio in- 
cludes the midsize Leganza, 
the compact Nubria, and 
the subcompact Lanos 
(shown). The Lanos, which 
has a 99.2-inch wheelbase, 
is powered by a 1.6-liter 
16-valve four-cylinder. On 
sale in 14 cities, the cars 
will be sold through a new 
chain of company-owned 
stores. Prices not available. 


Cellphone with 
Navigation 


THE NAVTALK from Garmin 
marries a mobile cellphone 
with a GPS receiver—just the 
thing if you need help and 
aren't sure of your location. 
If the person you're calling 
is also using a NavTalk, the 
display shows you exactly 
where he is as well. The map- 
ping software covers the 
United States, Canada, and 
South America and shows 
major transportation arteries 
—the phone lets you call 
for local directions. Garmin 
International, 1200 E. 151st 
St., Olathe KS 66062. 
www.garmin.com 
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HEAR WHY THE 
BOSE WAVE RADIO 
WAS NAMED A 
“BEST NEw 

PRODUCT OF 1994” 

BY BUSINESS WEEK. 
Tabletop radios are popular for their 
convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 
fidelity sound from a radio. Until now. 


Just as a flute strengthens a breath 
of air to fill an entire concert hall, 
the waveguide produces room-filling 
sound from a small enclosure. This 
technology and performance is avail- 
able in no other radio. 

You'll touch a button and 
hear your favorite music come alive 
in rich stereo sound. You'll hear 


bach connect your 
CD ployer, cassette 
ployer, TV, or VOR. 


CALL NOW AND 
MAKE SIX INTEREST- 
FREE PAYMENTS. 

The Wave radio is available for 
$349 directly from Bose, the most 
respected name in sound. So call 
1-800-845-BOSE, ext. R8423, to 
learn more about our in-home trial 
and 100% satisfaction guarantee. 
When you call, be sure to ask about our 
six-month installment payment plan. 


HEAR THE RADIO THAT WOKE UP 
AN ENTIRE INDUSTRY. 


Bose presents the Wave 
radio. It's the one radio 
acclaimed by leading 
audio critics. Because 
it's the one radio that 
delivers big, rich, lifelike 


Wired magazine said it has 
a "clean, sweet sound that 
will have your friends 
wondering where you've 

hidden your fancy 
speakers? But you have 


stereo sound plus a small, a to hear the Wave radio for 


convenient size. 


THE BEST- 
SOUNDING RADIO 
YOU CAN BUY. 

We think the Wave radio is the best- 

sounding radio you can buy. And 
audio critics agree. 
Radio World 
called the sound 
“simply amazing... a 
genuine breakthrough 
in improved sound 
quality.” Business 
Week named the Wave 
Siy ba io ido radio a “Best New 
en, Product of 1994? 
ful ich bas. Popular Science 
called it “a sonic marvel” 
and gave it a prestigious 
“Best of What’s New” 
award. The key 
is our patented 
acoustic waveguide 
speaker technology. 


Deanne 


every note the way it’s meant to be 
heard. The Wave radio measures just 
44"H x 14” Wx 84"D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 


any room. And with your choice of 
imperial white or graphite gray, the 
Wave radio not only fits in any room, 
it fits any decor. 


REMOTE-CONTROLLED 
CONVENIENCE. 

Operate the radio from across the 

room with the credit card-sized 


and six FM stations, and 
switch between them at the 
touch of a button. You can 
even bring great Bose sound 
to recorded music, TV pro- 


the Wave radio to your CD or 
cassette player, TV, or VCR. 


remote control. Set six AM 


grams, or movies by connecting 


yourself to believe it. 


CALL TODAY, 
1-800-845-BOSE, 
EXT. R8423. 


For information 
on all our products: 
www.bose.com/r8423 


Our six-month installment payment 
plan is available on telephone orders only. 
Please specify your color choice when 
ordering the Wave® radio: 

O Imperial White O Graphite Gray 


Me/MrsJMs. 
Name 


(Please Print) 


Address. 


Gry State Zip 


Daytime Telephone 

t ) 

Evening Telephone 
Mail to: Bose® Corporation, Dept. CDD-R8423, 
The Mountain, Framingham, MA 01701-9168. 


LESSE 


Better sound through research. 


‘©1998 Bose Corporation. Covered by 
Price does not include $15 shipping and 


stent rights issued and/or pending. Installment payment plan not to be combined with any other offer and available on credit card orders only. 
idling and applicable sales tax. Price and/or payment plan subject to change without notice. Frank Beacham, Radio World, 12/93. Wired, 6/94. 


WHAT'S NEU 


The Size Is 
the Prize 


NO NEED TO squint to see text 
on the Metrobook DT. Its 15.1- 
inch XGA display, a first for 
laptops, is the same size as 
the average desktop monitor. 
The DT can't match desktops 
in processing prowess, but 
with a 266MHz Pentium 
MMX processor, it’s got 
plenty of power. Price: 
$4,495. Metrobook Com- 
puter Corp., 14240-K Sully- 
field Circle, Chantilly VA 
20151. www.metrobook.com 


Clip Notes 


MOST RIDING MOWERS toss clippings into 
bins, located behind the seat, that make 
the mower awkward to pilot. Now MTD's 
ultracompact Bug has an internal 
catcher that stores as much as 2.5 
bushels of clippings. A monitor tells 
you when the catcher is full. The 
Bug also mulches. It's powered 
by an 8.5-horsepower engine 
and features a pedal-operated 
automotive-like drive system 
with infinite speed control 
but not, unfortunately, infi- 
nite speed. Price: $999. 
Yard-Man, MTD Products, 
Box 368022, Cleveland 

OH 44136. 
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From Zero to Screaming 
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M an address. 
Enter an address 

the StreetPilot takes 
you there. It shows 
that destination on the 
map, your position on the map, 
and directions between the two. 
nearby services. 

Push the FIND button and follow 


the prompts to view the nearest busi- 


nesses, attractions, s ng or food. 


o 1998 GARMIN 


your way home. 
Best of all, with StreetPilot 


you'll never be lost. It shows 


we'll take Jou there. 


Panic’s about to set in. Lucky for you, the GARMIN StreetPilot 


can get you out of that jam and guide you where you want to go. GPS satellites pinpoint your location on an 
electronic map. Insert a data card and access detailed street information and a huge city database, 
But don't let the technology scare you. You'll find the StreetPilot easy to use right out of the box. 


When you see what you like, drive to it StreetPilot takes navigation technology to the 


using StreetPilot’ directions. streets. Its around town peace-of-mind thats 


portable, affordable and easy 
to use. Call 888-4-GARMIN, 
to find your nearest GARMIN 
exactly where dealer. It just might be the last 


you are on the time you ask for directions. 


map. You can 


store your favorite locations 


= 
so you can always get back. & GARM || N 
4 


1200 East 151st Street, Olathe, KS 66062 
888.4 GARMIN fax 913.397.8282 wwwgarmin.com 


WHAT'S NE UH 


Fighting Whiplash 


VOLVO'S S80 SEDAN sports two new features de- 
signed to further protect occupants during a col- 
lision. One is an inflatable curtain, which deploys 
in about 25 milliseconds to protect the head and 
shoulders of both front and rear passengers from side impacts. In conjunction, 
side-impact airbags protect the rest of the body. The second is a new seat and 
headrest that move backward with the force produced by a rear end collision 
to reduce the incidence of whiplash. Price: $38,900. www.volvocars.com 


A Rare Thermometer 


NO MORE OVERDONE Delmonicos or still-mooing 
hamburgers. The digital thermometer built into 
the tines of the Norcross 
TruCook ThermoFork lets 


What in Blue Blazes? 


THERE'S NO MISTAKING the iMac for any other home 


computer—assuming you recognize it is a computer. 
The iMac ($1,299) sports a translucent blue look, and 
there's plenty of power inside its one-piece suit. It runs 
on a 233MHz 63 processor and features a 15-inch 
screen, 32MB of memory, a 4GB hard drive, and a 24x 
CD-ROM drive. There's no floppy, however, and only a 
33Kbps modem. www.apple.com 


The Call of the Mile 


you measure the meat's 
temperature while 
flipping the steaks. 
Model 1416 ($30) 
displays the tem- 
perature on its 
LCD; Model 1417 
($25) indicates 
doneness with a 
series of indicator 
lights. Norcross 
Industries, 1500A 
Elizabeth Ave., West 
Palm Beach FL 33401. 


YOU CAN wander more than a mile away from the 

base station of a Panasonic's GigaRange cordless telephone and 

still be able to place a call. The first cordless phone to operate 
in the 2.4-GHz band, the unit's range is nearly eight times as 
far as that of a 900MHz cordless, or approximately 7,700 feet. 

Nickel-metal-hydride batteries provide 14 days of standby and 

6 hours talk time. Price: $200 to $300. Panasonic Consumer Elec- 

tronics, One Panasonic Way, Secaucus NJ 07094. www.panasonic.com 
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Some People Stay Home To Watch The Game. 
Others Prefer A Much Closer View. 


E UMBOYAL 


Tried. And True’ 


There’s a good reason Laredo® Light Truck Tires are made tough with 
DuraShield* construction. They're put to the test every day to be as reliable, 
as dependable and as true as the folks who choose them. 


. u WILL BE A LEADER. 
YOU'LL BE THE ONE OTHERS LOOK TO. YO 


BE ALL YOU CAN BE. 
25 — = 


CALL 1-800-USA-ARMY www.goarmy.com 


Dialing Saves 
Dollars 


TWO PANASONIC fax ma- 
chines use the Internet to 
save cash on overseas 
faxes. Press IQ-Fax on the 
KX-FP250 or KX-FM260 to 
transmit via the Net to the 
FaxSav server closest to the 
destination. The fax is then 
sent along regular phone 
lines to the recipient's fax 
machine. You are billed for 
only overseas charges by 
FaxSav. Prices: $250 (KX- 
FP250), $280 (KX-FM260, 
hooks up to a computer for 
scanning and printing). 
Panasonic Consumer Elec- 
tronics, One Panasonic 
Way, Secaucus NJ 07094. 
www.panasonic.com 
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Cliff’s Notebook 


HERE'S THE SKINNY on Sony's new VAIO 
5056 Super Slim laptop: It weighs less than 
3 pounds and measures less than an inch 
thick. Yet it's a full-function Windows note- 
book, with a 200MHz Pentium processor, 

32MB of memory, 2.1GB hard drive, 56Kbps 
modem, and 10.4-inch active-matrix color 
LCD screen. It has USB and infrared ports 
as well. Price: $1,999. www.sony.com 


Everything 3-D 


SEGA IS introducing the 
next generation of video 
game systems this fall in 
Japan. Dreamcast will run 
on a 200MHz SH-4 RISC pro- 
cessor, 3-D graphics chip 
set, and 3-D audio chip set 
—a combination that out- 
performs most PCs. The Vi- 
sual Memory System card, 
plugged into the game con- 
troller, can be programmed 
with special moves for fight- 
ing games. When removed, 
it's a portable game sys- 
tem. U.S. intro is expected 
in fall 1999. Price not yet 
set. www.sega.com 


No Hydrogen Bomb 


HYDROGEN made from sunlight. 
and water is a potentially lim- 
itless fuel source. That's why 
the hydrogen-powered proto- 
type two-seater that's hit the 
streets in Palm Desert, Califor- 
nia, is so exciting. The cart 
uses a fuel cell that chemically 
generates electricity pollution- 
free from hydrogen and water. 
The cart has a range of 30 
miles and can hit a top speed 
of 35 mph. Schatz Energy Re- 
search Center, Humbolt State 
University, Arcata CA 95521. 
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* 3 T B The Everex Freestyle" is a compact, lightweight, and highly functional Palm-size PC designed to 
a v m provide today's mobile professional instant access to their most vital information. Powered by 
Microsoft's Windows® CE 2.0 operating system, the Everex Freestyle" combines advanced 
PIM and productivity applications with seamless desktop data synchronization and mobile 

communication capabilities in a lightweight pocket-size form factor that fits in the palm of the hand. 


Compact Mobility and Control E C 
palm- size 


* Windows® CE Operating System 
© Infrared Port EE — ce 
© CompactFlash Slot 

© One-Handed Navigation 
* Vibrating Alarm 

* Voice Recording 


1-877-APALMPC 


www.freestyle.everex.com 


* Customizable Program Launching Buttons 
© Back-lit 240 x 320 LCD Display 

* Rechargeable Batteries and Charger 

* Wireless Connectivity Options 

© Optional MobileCradle With Built-In 


SOd ezis-ujed - sdopised - S4008910N - SIƏMƏŞ - suoneisuoM 


33.6 Kbps Fax/Modem 
am COMPUSA C MotilePanet 
r E computercity IEEE 
WindowsCE 


Windows and the Windows CE logo are registered trademarks of MerosoftCoporaton. Freese and the Feestye logo are yademarks of Everex Systems, Inc. Al other trademarks used herein are the property andlor registered 
property of thair respective owners: © 1908, Everex Systems, Inc. AI rights reserved. 


HYUNDAT'S Avatar show 
car offers a glimpse of 
what we'll see in the 
next-generation Sonata 
to be introduced in the 
fall. They'll share a new 
transverse-mounted V6 
engine. Suspension is 
double front wishbone 
—a departure from the 
standard strut-type. The 
concept car also has 
electronic traction 
control and four-chan- 
nel ABS. But it’s the 
stylish bar grill that 
tickles us. 


Bonular avaust ices 


——— 
HAT’S NEW 


Green Means Clean 


WHO WANTS to vacuum more than 
necessary? An infrared detector in 
Eureka's Dirt Alert models can see 
when you're picking up pet hair, 
dirt, and dust, or just wasting 
time on a clean area. A red light 
means more dirt, green signals 
you to move on. Price: $150 
to $170. The Eureka Co., 

1201 E. Bell St., Blooming- 
ton IL 61701. 


i he Shoes 
That Grip 


OAKLEY has taken 
the gripping power of 
NASCAR racing tires and 
applied it to its new multi- 
sport sneaker, called The 
Shoe. The bottom, or out- 
sole, of The Shoe is made 
from rubber impregnated 
with Kevlar fibers, which 
provides grip regardless of 
tread pattern and wear. 
Other features include shoe- 
laces that won't untie acci- 
dentally and an elaborate 
moisture wicking system. 
Price: $129. www.oakley.com 


TALK ABOUT MULTITASKING, The Crossfire MK1 is both a rifle and a shotgun. 
Flick a lever near the trigger to turn the .223-caliber rifle (bottom barrel) into 
a 12-gauge shotgun (top barrel). The gun can hold a four-round detachable 
shotgun magazine and five-round detachable AR-15-type rifle magazine. De- 
signed for hunting, self-defense, or law-enforcement use, the shotgun can 
accommodate 00 buck shells, slugs, rubber pellets, bean bags, or tear gas. 
Price: $1,895. Crossfire LLC, 2169 Greenville Rd., LaGrange GA 30241. 


A pill that 

helps men with 
erectile dysfunction 

respond again. 


F. 


Now there's a simple new pill for the 
treatment of erectile dysfunction (a common 
medical problem also called impotence). 

VIAGRA" (sildenafil citrate) is a prescription 
pill that may help you achieve erections 
the natural way—in response to sexual 
stimulation. 


Naturally, 
the response 
has been 

positive. 


With VIAGRA, you may be able to respond 
naturally once again—with the ease of a pill. 
Ask your doctor if VIAGRA is the right step 
for you. 

VIAGRA should not be taken by men who 
use drugs known as nitrates (most often used 
to control angina) in any form, at any time. 
Nitrates can reduce blood pressure to unsafe 
levels if used with VIAGRA. Be sure to talk to 
your doctor about any medications you take. 

In clinical trials, VIAGRA was well 
tolerated. Some men experienced side 
effects, including headache, facial flushing, 
and upset stomach. A small percentage 
of men experienced mild and temporary 
visual effects. (See product information for 
more details.) For more information, call 
1-888-AVIAGRA or visit www.viagra.com. 


(sildenafil citrate) tables 
Let the dance begin. 


Brief summary of prescribing information 


(sildenafil citrate) aes 


INDICATION AND USAGE 


VIAGRA is indicated for the treatment of erectile dysfunction. The studies that established benefit 
demonstrated improvements in success rates for sexual intercourse compared with placebo. 


CONTRAINDICATIONS 

Use of VIAGRA is contraindicated in patients with a known hypersensitivity to any component of 
the tablet. Consistent with its known effects on the nitric oxide/CGMP pathway (see CLINICAL 
PHARMACOLOGY), VIAGRA was shown to potentiate the hypotensive effects of nitrates, and 
is administration to patients who are concurrently using organic nitrates in any form a therefore 
contral l. 


General PRECAUTIONS 


A thorough medical history and physical examination should be undertaken to diagnose erectile 
dysfunction, determine potential underlying causes, and identity appropriate treatment. 

There is à degree of cardiac risk associated with sexual activity; therefore, physicians may wish 
1p consider the cardiovascular status of their patients prior to initiating any treatment for erectile 

'ystunction. 

‘Agents for the treatment of erectile dysfunction should be used with caution in patients with 
anatomical deformation of the penis (such as angulation, cavernosal fibrosis or Peyronie's disease), 
or in patients who have conditions which may predispose them to priapism (such as sickle cell 
anemia, multiple myeloma, or leukemia). 

The safety and efficacy of combinations of VIAGRA with other treatments for erectile dysfunction 
have not been studied. Therefore, the use of such combinations is not recommended. 

VIAGRA has no effect on bleeding time when taken alone or with aspirin. /n vitro studies with 
human platelets indicate that denti potentiates the antiaggregatory effect of sodium nitroprusside 
(a nitric oxide donor). There is no safety information on the administration of VIAGRA to patients with 
bleeding disorders or active peptic ulceration. Therefore, VIAGRA should be administered with 
caution to these patients. 

A minority of patients with the inheited condition retinitis pigmentosa have genetic disorders of 
retinal phosphodiesterases. There is no safety information on the administration of VIAGRA to patients 
with retinitis pigmentosa. Therefore, VIAGRA should be administered with caution to these patients. 
Information for Patients 
Physicians should discuss wit patients the contraindication of VIAGRA with concurrent organic 
nitrates. 

The use of VIAGRA offers no protection against sexually transmitted diseases. Counseling of 

ates about the protective measures necessary to guard against sexually transmitted diseases, 
including the Human Immunodeficiency Virus (HIV), may be considered. 
Drug interactions. 
Effects of Other Drugs on VIAGRA 
In vitro studies: Sildenafil metabolism is principally mediated by the cytochrome P450 (CYP) 
isoforms 3A4 (major route) and 2C9 (minor route). Therefore, inhibitors of these isoenzymes may 
reduce sildenafil clearance. 
Jm vivo sues; Cimetidine (800 mo), a non-specitic CP intor caused a $^ increase in plasma. 
sildenafil concentrations when co-administered with VIAGRA (50 mg) to healthy volunteers. 

When a single 100 mg dose of VIAGRA was administered with erythromycin, a specific CYP3A4 
inhibitor, at steady state (500 mg bid for 5 days), there was a 182% increase in sildenafil systemic 
exposure (AUC) Stronger CYP3A inhibitors such as Ketoconazole, itraconazole or mibefadi would 
be expected to have stil greater efcis and population data trom patients in clinical trials d indicata 
a reduction in sildenafil clearance when it was co-administered with CYP3A4 inhibitors (such as 
ketoconazole, erythromycin, or cimetidine). It can be expected that concomitant administration of 
CYP3A4 inducers, such as rifampin, will decrease plasma levels of sildenafil 
quB deseo faac (magnesium hdrokdedlmium hydrexdda) d not ac the ona 

E i 

Pharmacokinetic data from patients in clinical trials showed no effect on sildenafil pharmaco- 
kinetics of CYP2C9 inhibitors (Such as tolbutamide, warfarin), CYP2D6 inhibitors (such as selective 
serotonin reuptake inhibitors, tricyclic antidepressants), thiazide and related diuretics, ACE inhibitors, 
and calcium channel blockers. The AUC of the active metabolite, N-desmethyl sildenafil, was 
increased 62% by loop and potassium-sparing diuretics and 102% by non-specific beta-blockers. 
These effects on the metabolite are not expected to be of clinical consequence. 

Effects of VIAGRA on Other Drugs 

In vitro studies: Sildenafil is a weak inhibitor of the cytochrome P450 isoforms 1A2, 209. 2C19, 206, 
2E1 and 3A4 (IC50 >150 uM), Given sildenafil peak plasma concentrations of approximately 1 uM 
after recommended doses, itis unlikely that VIAGRA will alter the clearance of substrates of these 
isoenzymes. 

In vivo studies: No significant interactions were shown with tolbutamide (250 mg) or warfarin 
Wo mg), both of which are metabolized by C¥P2C9. 

VIAGRA (50 mg) did not potentiate the increase in bleeding time caused by aspirin (150 mg). 

VIAGRA (50 mg) did not potentiate the hypotensive effect of alcohol in heathy volunteers with 
mean maximum blood alcohol levels of 0.08%. 

No interaction was seen when VIAGRA (100 mg) was co-administered with amlodipine in hyperten- 
sive patients. The mean additional reduction on Supine blood pressure (systolic, 8 mmHg: diastolic, 
7 mmHg) was of a similar magnitude to that seen when VIAGRA was administered alone to healthy 
volunteers (see CLINICAL PHARMACOLOGY), 

Analysis of the safely database showed no dterence in the side effect profile in patients taking 
VIAGRA with and without anti-hypertensive medication. 

Carci ;, Mutagenesis, Impairment of Fertility 
Sildenafil was not carcinogenic when administered to rats for 24 months at a dose resulting in total 
systemic drug exposure (AUCs) for unbound sildenafil and its major metabolite of 29- and 42-times, 
tor male and female rats, respectively. the exposures observed in human males given the Maximum 
Recommended Human Dose (MRHD) of 100 mg. Sildenafil was not carcinogenic when administered 
to mice for 18-21 months at dosages up to the Maximum Tolerated Dose (MTD) of 10 mg/kg/day, 
approximately 06 times the MAHD on a mg basis 

ildenafil was negative in in vitro bacterial and Chinese hamster ovary cell assays to detect 
mutagenic and in vitro human lymphocytes and in vivo mouse micronucleus assays to detect 
clastogenicity. 

There was no impairment of fertility in rats given sildenafil up to 60 mg/kg/day for 36 days to 
females and 102 days to males, a dose producing an AUC value of more than 25 times the human 
male AUC. 
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There was no effect on sperm motility or morphology after single 100 mg oral doses of VIAGRA in 

healthy volunteers, 
Pregnancy, Nursing Mothers and Pediatric Use 
RA is not indicated for use in newborns, children, or women. 

Pregnancy Category B. No evidence of teratogenicity, embryotoxicity or fetotoxicity was observed 
in rats and rabbits which received up to 200 mg/kg/day during organogenesis. These doses represent, 
respectively, about 20 and 40 times the MRHD on a mg/m? basis in a 50 kg subject. In the rat pre- and 
postnatal development study, the no observed adverse effect dose was 30 mg/kg/day given for 
36 days. In non-pregnant rats the AUC at this dose was about 20 times human AUC, There are no 
adequate and well-controlled studies of sildenafil in pregnant women. 

ADVERSE REACTIONS 
VIAGRA was administered to over 3700 patients (aged 19-87 years) during clinical trials worldwide. 
Over 550 patients were treated for longer than one year. 

In placebo-controlled clinical studies, the discontinuation rate due to adverse events for VIAGRA 
(2.5%) was not significantly different from placebo (2.3%). The adverse events were generally 
transient and mild to moderate in nature. 

In trials of all designs, adverse events reported by patients receiving VIAGRA were generally similar, 
In fixed-dose studies, the incidence of some adverse events increased with dose. The nature of the 
events in flexible-dose studies, which more closely reflect the recommended dosage 
regimen, was smart that for cee e 

hen VIAGRA was taken as recommended (on an as-needed basis) in flexible-dose, placebo- 
controlled clinical trials the following adverse events were reported: 
TABLE 1. ADVERSE EVENTS REPORTED BY 


22% OF PATIENTS TREATED WITH VIAGRA AND MORE FREQUENT ON DRUG THAN PLACEBO 
IN PRN FLEXIBLE-DOSE PHASE II/III STUDIES 


Adverse Event Percentage of Patients Reporting Event 
VIAGRA aes 
N=734 N=725 
Headache 16% 4% 
Flushing 1% b 
Dyspepsia 
Nasal Congestion 4% 2% 
Urinary Tract Infection 3% 2% 
Abnormal Vision: 3% 0% 
Diarrhea 3% 1% 
Dizziness 2% 1% 
Rash 2% 1% 


‘Abnormal Vision: Mild and transient, predominantly color tinge to vision, but also increased sensitivity to light or blurred 
vision. In these studies, only one patient discontinued doe to abnormal vision, 


Other adverse reactions occurred at a rate of >2%,but equally common on placebo: respiratory tract 
infection, back pain, flu syndrome, and arthralgia. 

In fixed-dose studies, dyspepsia (17%) and abnormal vision (11%) were more common at 100 mg 
than at lower doses. At doses above the recommended dose range, adverse events were similar to 
those detailed above but generally were reported more frequently. 

No cases of priapism were reported. 

The following events occurred in < 2% of patients in controlled clinical trials; a causal relationship 
to VIAGRA is uncertain. Reported events include those with a plausible relation to drug use; omitted 
ate minor events and reports too imprecise to be meaningful: 

Body as a whole: face edema, photosensitivity reaction, shock, asthenia, pain, chills, accidental fall, 
abdominal pain, allergic reaction, chest pain, accidental injury. 

Cardiovascular: angina pectoris, AV block, migraine, syncope, tachycardia, palpitation, hypoten- 
sion, postural hypotension, myocardial ischemia, cerebral thrombosis, cardiac arrest, heart failure, 
‘abnormal electrocardiogram, cardio 

Digestive: vomiting, glossitis, colitis, dysphagia, gastritis, gastroenteritis, esophagitis, stomatitis, 
dry mouth, liver function tests abnormai, rectal hemorrhage, gingivitis, 
lic and Lymphatic: anemia and leukopenia. 
lic and Nutritional: thirst, edema, gout, unstable diabetes, hyperglycemia, peripheral 
ruricemia, hypoglycemic reaction, hypernatremia. 

Musculoskeletal: arthritis, arthrosis, myalgia, tendon rupture, tenosynovitis, bone pain, myasthenia, 
synovitis 

Nervous: ataxia, hypertonia, neuralgia, neuropathy, paresthesia, tremor, vertigo, depression, 
insomnia, somnolence, abnormal dreams, reflexes decreased, hypesthesia. 

Respiratory: asthma, dyspnea, laryngitis, pharyngitis, sinusitis, bronchitis, sputum increased, 
cough increased. 

in and appendages: urticaria, herpes simplex, pruritus, sweating, skin ulcer, contact dermatitis, 
extoliative dermatitis. 

Special senses: mydriasis, conjunctivitis, photophobia, tinnitus, eye pain, deafness, ear pain, eye 


e crar dy syes. 
‘Cystitis, nocturia, urinary frequency, breast enlargement, urinary incontinence, abnormal 
ejaculation, genital edema and anorgasmia. 
OVERDOSAGE 

In studies with healthy volunteers of single doses up to 800 mg, adverse events were similar to those 
seen at lower doses but incidence rates were increased 

In cases of overdose, standard supportive measures should be adopted as required. Renal dialysis 
is not expected to accelerate clearance as sildenafil is highly bound to plasma proteins and it is not 
eliminated in the urine. 
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Moon Mission 


COWS MAY NOT be able to jump 
over the moon, but one company 
has proved that a satellite can do it. 
Ina series of maneuvers devised by 
engineers at Hughes Global Ser- 
vices, the HCS-1 satellite recently 
orbited the moon on its way to a fi- 
nal position above Earth's equator. 
It was the first time a lunar gravity 
assist has been used to boost a com- 
mercial satellite. 

Hughes engineers came up with 
the strategy after a failed launch 
stranded the satellite—originally in- 
tended to provide communications 


services to Asia—in a lower orbit 


than planned. "It was such a sub- 


April 28; Altitude: | 


satellite into a us- 
able orbit," says Mark 
Skidmore, project manager of 
the rescue mission, which used the 
moon's gravity to change the inclina- 
tion of the satellite's path and bring 
it closer to a geosynchronous orbit. 
A second lunar encounter on June 6 
improved HGS-1’s orbit even more. 
Hughes' strategy posed such risks 
as thermal damage and communica- 
tions loss because the satellite was 
sent a greater distance than originally 
planned. *It was never intended to 
go anywhere near the moon, and 
[Hughes engineers] weren't sure if it 
would be possible to communicate 
with it or if it would experience 
other problems onboard," says Dave 
Folta, an aerospace engineer at NASA 
Goddard's Guidance Navigation and 
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engineer a from moon 


an onboard rocket 
motor to raise the wayward 
satellite out of its elliptical orbit and send it — ^ 
around the moon. The moon's gravity flung 
the satellite back into a usable Earth orbit. 


to be the only viable strategy to sal- 
vage HGS-1. “It takes a lot of fuel 
from a spacecraft to change its incli- 
nation,” says Skidmore. The lunar 
gravity assists used fewer fuel-con- 


tional repositioning strategies. 

The strategy conserved enough 
fuel to keep HGS-1 in orbit for 10 to 
15 years. The satellite won't be able 
to do its original job, but it may be 


Control Center. 
The gravity-a: 


stantial performance problem with 
the rocket that we couldn't get the 


Storing Energy on the Run 


ENGINEERS AT THE UNIVERSITY of Texas Center for Electro- 
Mechanics in Austin are developing a propulsion system that 
promises to make commuter trains faster. The Advanced 
Locomotive Propulsion System mates a lightweight gas 
turbine with a flywheel—a type of battery that stores en- 
ergy electromechanically rather than electrochemically. 
The 4,000-horsepower AlliedSignal TF40 turbine, similar 
to those used in airplanes, will propel the locomotive. The 
turbine reaches its optimum fuel efficiency when it runs 
nonstop at top speed. But commuter trains accelerate and 
decelerate frequently to negotiate curves and hills, and to 
make stops at stations. That's where the flywheel comes in. 
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TRANSPORTATION 


able to provide other communica- 


! suming maneuvers than conven- 
tions services.—Erin Cassin 


t method seemed 


When the train is braking, the energy produced by the 
turbine isn't needed to propel the locomotive. Instead, it's 
used to spin the flywheel at speeds up to 1,000 meters per 
second inside a vacuum casing with low-friction bearings. 
The flywheel can be recharged more quickly than electro- 
chemical batteries, and it works better in cold weather. 
The flywheel also captures kinetic energy during braking. 
The stored energy can later be used to boost acceleration. 
Most passenger trains currently run at speeds up to 
80 mph. The flywheel train, due in 2001, 
will reach 125 mph.—Kim Fraser 


In the new locomotive, the gas 
turbine (right) will be at- 
tached to a gener- 
ator (left). 
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computers, and children’s toys. 
Still, when Sagan first pro- 
posed the project to NASA, 
the agency was reluctant to 
add another instrument to 
Surveyor. Help came from 
scientists working on an at- 


ENVIRONM 


Technologies for 
ACleaner World 


A DECADE FROM NOW, cars will get 
80 miles to a gallon, crops will be 


LAR SYSTEM 


Eavesdropping on Mars 


NASA'S NEXT MARS lander will carry 
something never before sent to an- 
other planet: a tiny listening device 


to capture out-of-this-world sounds. 


Built at the University of Califor- 


nia's Space Sciences Laboratory in 

Berkeley, the Mars Microphone is a 
creation of The Planetary Society, a 
nonprofit space advocacy group once 


led 


by Carl Sagan. The Society not 


only sold the idea to NASA, but also 
financed the project, and even found 
a place for it on a Russian experimen- 


tal 


module scheduled to fly aboard 


the Mars Surveyor in January 1999. 


The microphone was designed, 


built, and tested for a mere $50,000. 
According to chief engineer Greg 
Delory, the Berkeley team used the 
same sort of cheap, reliable electron- 


ges within a sandstorm. 
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such as the crack- 


ling of electrical dischar- 
load ever to 


fly on a U.S. 
planetary mission. The Russians 
agreed to let the Mars Microphone 
hitch a ride on their platform, even 
though it meant sacrificing a por- 


tion of the experiment’s power and 


communications. 


Even so, the microphone will be 
allowed only a tiny piece of the data 
stream that Surveyor radios back to 


Earth. The system will listen for 
about a week, then relay back just 
10 seconds of sound. Unless com- 


manded otherwise, it will play back 


the loudest sounds it hears. 


What will the microphone hear? 


Wind, mostly, plus the occasional 


spacecraft noise. With a little luck, the 
mike may pick up the sound of elec- 
trical discharges occurring within a 


martian sandstorm. “The most ex- 
citing sound we’re going to hear,” 
says Delory, “is the one we don’t 


Russian pay- 


mospheric genetically engineered to require 
This palmsize experiment fewer pesticides, and houses will 
electronic device i É 
will listen for that will be be heated by tiny heat pumps em- 
sounds on Mars, the first bedded in the walls. Those are 


among the predictions of an envi- 
ronmental technology forecast pre- 
pared by a team of researchers at 
the Department of Energy's Pacific 
Northwest National Laboratory in 
Richland, Washington. 

The researchers identified what 
they say are the 10 most important 
technologies that will lead to a 
cleaner environment by the year 
2008. Among the highlights: 


é GENETIC ENGINEERING of 
plants will not only make foods 
taste better, but will also reduce 
the need for pesticides, fertilizers, 
and water. 

“SMART” FILTERS will improve 
water treatment by automatically 
unclogging themselves. 

MICRO HEAT PUMPS will pro- 
vide energy-efficient space heat- 
ing, and micro chemical plants will 
eliminate the need for storage and 
transportation by producing indus- 
trial chemicals onsite, 


ics now found in hearing aids, home know about."—S. Matthew Sabatini ADVANCED DISPLAYS and wire- 
less communications will lead to a 
[ THE BRAIN | paperless society. 
" E ^ BIOPROCESSING will enable in- 
Quick Thinking tunity for an experiment: clocking dustry to “grow” drugs and fuels 


RESEARCHERS AT Johns Hopkins Uni- 
versity are learning more about how 
the brain processes information. While 
treating a 22-year-old man who was a 
long-time sufferer of severe epileptic 
seizures, a team of doctors decided it 
was necessary to remove part of his 
brain. To find out which part was 
malfunctioning, they temporarily im- 
planted 174 electrodes on the brain's 
surface. This was the perfect oppor- 


the speed of the man’s thoughts. 

By using a mild electrical current 
to short-circuit brain activity at dif- 
ferent time intervals, the team—led 
by neurologist Dr. John Hart—dis- 
covered that it took the patient 250 
to 450 milliseconds, or less than half 
a second, to fully comprehend a pic- 
ture of an ordinary object. Hart says 
knowing the speed at which the brain 
processes information is critical to 
understanding how it works.—D.S. 


using microorganisms and plants. 

REAL-TIME SENSORS will enable 
supermarkets to instantly detect 
contaminants in food. 

NEW MATERIALS such as com- 
posite glass—a sandwich of glass 
and plastic—will make cars lighter 
and more fuel-efficient. 


The complete technology fore- 
cast is available on the World Wide 
Web at www.pnl.gov/news.—D.5. 
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Inhaling Insulin 


DIABETICS WHO REQUIRE daily insulin in- 

jections may soon be able to throw away 

their needles. Scientists have come up 

with a new method for taking the medica 

tion: inhaling it. lie 
The idea for the new delivery method f 

emerged more than a decade ago, when 

a scientist at Cornell University's Boyce 

Thompson Institute for Plant Research was 

studying how plant seeds survive drying. 

Carl Leopold discovered that sugars in corn 

and soybean seeds go into a glassy state when dried, 

preserving essential enzymes and proteins. The hard, 


clear sugar particles dissolve when rehydrated, allowing 
the seeds to germinate and grow. Leopold reasoned that 
other enzymes—including pharmaceuticals such as insulin 


—might also be stabilized in a dry form. 


Searching for Giant Lemurs 


MY CLIMBING harness cuts into my 
flesh as I lower myself into a pitch- 
black, 600-foot-deep pit. A squawk- 
ing and flapping ruins my concen- 
tration—my awkward movements 
have disturbed the large black vasa 
parrots that nest in the walls and 
give the Cave of the Parrots its name. 
Below me, four other cavers have 


already made their descent. I have 
come to photograph them as they 
unearth the remains of giant lemurs 
that met their deaths when they 


bones of extinct giant lemurs that fell 
to their death thousands of years ago. 


[md avousrioss 


plunged into this deadly pit on the 
island of Madagascar thousands of 
years ago. We are part of the latest 
Duke University Primate Center ex- 
pedition, led by veteran primatolo- 
gist Elwyn Simons. 

"Today's surviving lemurs are small 


Fossils recovered from the cave include the skull 
of a chimpanzee-size lemur called Megaladapis, 


HCIENCE & TECHNOLOGY 


Inhale Therapeutic Systems of San Carlos, California, is 
now able to turn liquid insulin into a stable powder by com- 
bining Leopold's technique for drying molecules with a com- 
plementary technique from Felix Franks of Cambridge Univer- 
sity. A process called spray drying creates particles 
tat are 1 to 5 microns in diameter—any smaller and 


P. the insulin would be breathed out like cigarette smoke. 
L| The drug is taken using a flashlight-size aerosol 
inhaler that expands to about a foot high. A foil- 
wrapped drug packet is in- 
| Merano serted into the device, which 
| times the size of discharges a powdery cloud of 
inhalers usod by dried insulin that the patient 
asthmatics. 


> inhales in one deep breath. 
The insulin quickly rehydrates in the moist lungs, 
then passes through the thin layer of alveoli cells lining 
the lungs and enters the bloodstream. 
The final phase of human clinical trials for the new drug 
is expected to begin later this year.—Patricia Barnes-Svarney 


likely to fall into the hundreds of 
limestone caverns that pock the 
Madagascar landscape—tragic for 
them, but lucky for primatologists 
trying to understand the lives of 
these strange animals. 

Among the animals that once 
lived in Madagascar is a 100-pound 
sloth lemur that spent almost its 
whole life literally hanging around. 
By examining hundreds of bones re- 
trieved from the Cave of the Parrots, 

Simons and other primatologists 

hope to learn more about how 

these lemurs locked their limbs 

to hang upside down comfortably. 
Duke will share the bones with the 
Malagasy government. 

“The rubble deposit at the bottom 
of that cave appears to be the size 
of several houses,” says Simons. The 
bottom of the pile could contain fos- 
sils that have never been seen before, 
animals that became extinct 100,000 
years ago, says Simons. He proposes 
that future workers build a mine 
elevator down into the cave and 
burrow tunnels into the sides of the 
great mound to hasten the explora- 
tion of this paleontological treasure 
trove.—Chris Hildreth 


which had a cow- 
like head. 


and agile. Larger 
lemurs, whose size 
and slowness made 
them easy targets, 
have already been 
hunted into extinc- 
tion. Those giant 
lemur species were 
also the ones most 
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Fusion Alternative 


FOR DECADES, most researchers 
striving to harness fusion energy 
have used devices known as toka- 
maks. But researchers in Japan are 
out to demonstrate that a competing 
approach is a candidate for the fu- 
sion power reactors envisioned for 
the mid-21st century. Their $650 
million Large Helical Device (LHD), 
the world’s largest, started operating 
this spring at Japan’: ‘ional Insti- 
tute for Fusion Science near Nagoya. 
Both tokamaks and helical devices 
are designed to fuse isotopes of hy- 
drogen into helium, the energy-gen- 
erating process that drives the sun 
and stars. To start a fusion reaction 
on Earth requires heating a plasma 
of hydrogen isotopes to 100 million 


There’s never been an alkaline battery 
like Duracell Ultra. It has a concentrated 
power force engineered to optimize 
performance in high-tech devices. 

Cell phones get up to 100 more 
minutes of talk time. Mini CD players 
play up to 60 more minutes of music. 


as DURACELE 


Magnetic coils spira 
around the ptasma 
chamber in the world’s 
largest helical device. 


degrees Celsius, so that positively 
charged gas nuclei can overcome 
their natural repulsion and fuse. 

In both tokamaks and helical de- 
vices, the heated plasma is trapped 
within a spiraling magnetic field in- 
side a doughnut-shaped vacuum 
vessel. The tokamak uses a combina- 
tion of two magnetic fields, one cre- 
ated by coils placed in rings spaced 
around the doughnut, and one pro- 
duced by a current running through 
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INTRODUCING DURACELL ULTRA. 
MORE POWER TO GET UP TO 100 MORE MINUTES OF TALK TIME. 


Flash cameras take as many as 100 
more pictures. Palmtop computers 
send and receive more e-mail. 

Get new Duracell Ultra batteries. 
Because all these high-tech toys 
make your life better. And Duracell 
Ultra makes them work their best. 
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Power-hungry, high-tech devices 
need the power of Duracell Ultra. 
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the plasma itself. In a helical device, 
the magnetic field is created entirely 
by coils wound around the doughnut 
in a spiral, something like the ribs on 
a French cruller. The LHD won't be 
able to match the plasma tempera- 
tures or densities already achieved 
in tokamaks. But whereas tokamaks 
can only confine the plasma for min- 
utes at a time, the LHD can hold 
the plasma in a steady state for hours 
or even days.—Dennis Normile 
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WHY DO PEOPLE IN THAILAND prefer spicier food than 
people in Sweden? It’s because spices offer some pro- 
tection against the food-spoilage bacteria that 
thrive in hot climates, according to two biolo- 
gists at Cornell University in Ithaca, New York. 

After analyzing thousands of recipes for the 
traditional meat-based dishes of 36 countries, 
Jennifer Billing and Paul W. Sherman conclude 
that countries with hotter climates use spices 
more frequently than countries with cooler climates. And 
within large countries such as the United States, the hottest 
regions have the hottest foods: Chili is a hit in San Antonio, 
while chilly Boston tends toward clam chowder. 

A taste for spices has been passed down over many gen- i 
erations. In hot climates, our ancestors who enjoyed spices Not all sploes are 
with their food were apt to live longer and produce more off- created equal. The 10 
spring, says Sherman. “And they taught their offspring and With the xreatestietmective: 


Thee j 2 " ness against food-spoilage 
others: ‘This is how to cook a mastodon’”—D.5. rene aE E here: 
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DIGITAL IMAGING 


Turning Electronic Pages 


A new computer system at the 
British Library lets you electronically 
turn the pages of fragile documents 
such as da Vinci's notebook (below), 
the Lindisfarne Gospels (right), and 
the Diamond Sutra (below right). 


LITERALLY TURNING the page on 
a new chapter in literary history, 
the British Library in London re- 
cently introduced a computerized 
system that lets readers electroni- 
cally turn the pages of priceless 
and fragile manuscripts. 

So far, four works have been par- 
tially digitized: Leonardo da Vinci's 
notebook, the Codex Arundel; The 
Sforza Hours, a superb example of 
Renaissance illumination; the Dia- 
mond Sutra, the world's first recor- 
ded printed book, produced in 868 
A.D.; and the Lindisfarne Gospels, 
written between 698 and 721 A.D. 


[MEWSFRONTS 


About 16 pages of each work have 
been digitized and combined with 
animated page turns to approxi- 
mate the look and feel of the real 
manuscript. Other manuscripts, 
including the Magna Carta, will 
be part of this Treasures Digitaliza- 
tion project as well. 

To thumb through these treasures, 
you touch a corner of the page dis- 
played on the computer screen and 
drag your finger across the page, 
prompting the onscreen page to turn. 
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The system simulates the way both 
vellum and paper move, and also how 
scrolls roll and unroll. It includes a 
zoom feature and audio commen- 
tary, and can even reverse da Vinci’s 
handwriting so it can be read left to 
right. Eventually, the rustle of pages 
may be added for an ever more real- 
istic effect, according to Clive Izard, 
head of Audio Visual Services. 

So far, the system consists of five 
computers that can access these 
digitized documents. And since it 


INTERNET 


was designed 
as a gallery ex- 
hibit, you have to be there. A fully 
functional Internet version is un- 
likely any time soon, explains Izard, 
because the speed required to 
achieve the real-time animation of 
turning high-resolution pages is 
more than most Internet connec- 
tions can handle. For now you can 
see still shots and read translations 
on the British Library’s site at 
www.bl.uk.—Gail Dutton 


ADSL May Come ASAP 
THE COMPUTER AND TELEPHONE companies are determined 
not to let ADSL turn into ISDN. Despite the lip-tripping 
acronyms, this may actually make your life a little easier. 
ADSL, or asymmetric digital subscriber line, is the digi- 
tal phone service that promises much faster Internet access 
than today's phone-line modems, even while providing voice 
service on the same line. ISDN, or integrated services digi- 
tal network, is the digital phone service that for many years 
has promised similar benefits, but never gained a foothold 
with consumers due to its costs and complexities. Earlier this 


Popular 


year, however, the largest phone and PC companies agreed 
to create a universal standard for ADSL modems, and that 
effort appears to be paying off. 

Compaq, Dell, and IBM intend to include ADSL modems 
as standard features on some of their new PCs this fall. In 
each case, a 56Kbps modem will be included for use where 
there is no ADSL service. But service is clearly on the way. 
BellSouth, GTE, and US West each say they will offer ADSL 
services in some of the cities they serve later this year. 
Ameritech, Southwestern Bell, and others will do the same. 
Speeds will range from 256Kbps to 1.5Mbps, with monthly 
fees ranging from $30 to $250.—C.0. 
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Laptop Moder 


LAPTOP COMPUTERS have always 
been a cash and carry affair—if you 
wanted the cachet of a top-notch 
notebook, such as an IBM ThinkPad 
or an Apple PowerBook, you'd better 
be carrying a lot of cash. That’s now 
changing, albeit slowly. 

IBM's new ThinkPad 600 series 
brings the thin, black chic of its 
ThinkPad predecessors—many cost- 
ing more than $5,000—down to more 
reasonable realms. The basic 600 
model purrs along on a 233MHz 
Pentium chip and packs 32MB of 
memory, a 3.2GB hard disk, swap- 


Apple's new 


= d PowerBook G3 
e and IBM's ThinkPad 


600 (right) bring style and power 
to the midrange laptop category. 


pable CD-ROM and floppy drives, a 
56Kbps modem, and a 13-inch dual- 
scan color screen that’s brighter than 
most passive-matrix panels. It’s all in 
a sleek package that weighs less than 
5.5 pounds and costs $2,799, At the 
other end of the spectrum is our no- 
compromises test model, which has 
similar specs save for a 266MHz Pen- 
tium II chip and a vivid active-matrix 
screen. But this charmer has a much 
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gulftour.tamu.edu/home.html 
Tour the depths of the Gulf of Mexico 
by submarine with Texas A&M scien- 
tists as your guides. 

Live Racing 

www.liveracing.com 

Listen to live in-car race coverage 

of NASCAR Winston Cup races. 
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WWW. „calculator. com 
Find a reckoner for any occasion, from 
currency exchange to men’s suit sizes. 


a Go-Go 
www.scienceagogo.com 

Science stories with an offbeat and 
sometimes humorous twist. 


more ThinkPad-like price of $4,599. 
Apple’s new PowerBook 
G3 series blends the speed of 
PowerPC G3 processors with 
curvaceous styling. These 
models are larger and thicker 
than the ThinkPad 600, and a 
good bit heavier at about 7 to 8 
pounds. But they come in a variety 
of potent configurations. Headlin- 
ing the list of features are 233-, 250-, 
and 292MHz G3 processors that are, 
hertz for hertz, noticeably faster than 
Pentium counterparts. And with two 
drive bays, you can also keep floppy 
and CD-ROM (or DVD-ROM) drives 
in the unit at the same time. Prices 
range from $2,299 to $5,599. 
The ThinkPad 600 and Power- 
Book G3 models are superb lap- 
tops, designed to lure people in 
the respective Windows and 
Macintosh camps to invest in 
high-performance mobile comput- 
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www.cdiss.org 
A comprehensive look at missile 
dangers and defenses, past 

and present, with an overview 
of missile payloads and who's 
got what pointed where. 


www.foxnews.com/video 
Assemble your own personalized 
broadcast from video clips, 


ws Video 


The Chemical Scorecard 
www.scorecard.org 

Check out the pollutants and other | 
hazards within your county. | 


otive Hi: 
wuw.angelfireicom/ ime) HOF 
A photo of every Corvette model year 
since 1953. 


www.winduptoyco.com 
Catalog of wind-up toys in every 
shape and size. 


—Suzanne Kantra Kirschner | 


ers. With capabilities that rival desk- 


tops and prices that, in some cases, 
only mildly ex 
just happen.—C.O. 
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Blue Blazing Bits 


GETTING ONE computer device to 
talk to another without wires can be 
nearly as tedious as root canal. Now, 
a technology code-named Bluetooth 
could help ease the pain. 

Bluetooth uses short-range radio 
frequency transmitters to wirelessly 
zap information between portable 
devices such as laptop computers, 
organizers, and cellular phones. This 
radio system offers several key ad- 
vantages over infrared transmission, 
the primary method used today. 
Bluetooth has a 30-foot range, and 
moves data more quickly than in- 
frared. And unlike infrared, it also 
can transmit through and around 
objects. That will make possible 
new twists such as sharing e-mail 
messages between laptop comput- 
ers and cellphones, even when the 
laptop is in a briefcase. 

Bluetooth is backed by Compaq, 
Ericsson, IBM, Intel, Motorola, 
Nokia, Toshiba, and 3Com. Prod- 
ucts using the new transmitters are 
not expected until next year.—C.O. 


Immersive Idling 


AS IF computer games weren't ad- 
dictive enough, the latest in game 
technology may cause you to forget 
you're even at the computer. 
Many of the best new games have 3-D environments with 
a cinematic quality, including accurate lighting effects, and 
weather effects like fog and rain. In SimCity 3000, by 
Maxis, pedestrians walk down streets lined with carefully 
detailed buildings while seemingly real cars go whizzing by. 
Grim Fandango, by Lucas Arts, is another beautifully ren- 
dered game that takes its look from Mexico's Day of the 
Dead art. The main character, Manny, is a travel agent who 
escorts people to the Land of the Dead, 


where he has to foil an evil plot. 
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Multimedia Junction 


MOST OF US have more video 
footage of birthdays and vacations 
than anyone will ever want to watch. 
But most video-editing gear is too 
costly, too complicated, or both. Enter 
Iomega's Buz, a “multimedia producer” 
for PCs that puts real editing tools in 
your hands for $199. 

Buz, an odd-looking purple device 
that cables to a Windows PC via an in- 
cluded SCSI card, serves as the hub for 
getting video images into and out of 
your computer. In between, you can edit 
the video and audio using the included 
software. The results can be saved in 
digital video format on disks (includ- 
ing disks from Iomega's own Zip and 
Jazz drives) or recordable CDs, or your 
images can be copied back to video- 
tape. Buz has composite video in and 
out ports, plus S-Video in and out. 

Buz lets you choose from three lev- 
els of resolution, depending on the 
intended use of the video. Lower reso- 
lutions require less disk space, but 
image quality suffers. High-resolution 


GAMES 


lomega's 
Buz serves 
as a hub for getting video and audio clips 
into your PC, and then back out to tape. 
video is best for output to tape, but it 
uses nearly 120MB per minute, so a 1- 
or 2-gigabyte removable media device 
is highly recommended. The resulting 
video is still visibly degraded from the 
original, but probably no more than a 
dubbed tape. Once you assemble your 
clips and add your titles and transitional 
effects (such as screen wipes), your PC 
must process the video, which can take 
20 minutes or more. 

Buz is not for would-be James 
Camerons looking to produce the next 
Titanic. But if you've got too much 
home video on your hands, your ship 
may have finally come in.—Dan Carney 


speakers) has been around in some form for several years, 


but the increasing support for Aureal's 3DA and Microsoft's 


year end.—S.K.K. 


DirectSound 3D technologies has made it a part of many 
more titles. You'll really need the sound cues in Eidos’ Thief: 
The Dark Project, a shoot-'em-up in which hearing your en- 
emies approach is critical. Sound is also key in Forsaken, by 
Acclaim Entertainment, 

which has you hurtling 

through a large maze of 

tunnels in a flying ma- 

chine. More than 100 

games are expected to 

support 3-D audio by 


New games such as Foresaken 
(top left), FireTeam (left), and 


Some of these games may fool your ears 
too. So-called 3-D audio (basically getting 
surround sound effects from two computer 


Eidos’ Thief: The Dark Project 
(above) add new 3-D realism to 
the gaming experience, both for 
graphics and for sound. 
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TERMINATE: 

Without workers to 
supply the colony with 
food, the remaining 
termites die. 


APPLY: Simply place E FEED: Worker 

the stakes in the termites foraging for 

ground around your food find the stakes, 
MA ata TERMINATE AS eat the insecticide 


coated food, and die. 
Now there's a whole new idea in termite protection. New Spectracide TERMINATE” So effective, it kills 
subterranean termites in the ground where they live. i 
So they don't reach where you live. Each package 
comes with everything you need - termite protection 
stakes plus an insertion tool. Spectracide TERMINATE 
makes protecting your home easy. And for the first 
time ever, leaves it up to you.* 3 TERM 


Jul sen 
BEFORE IT’S TOO LATE...TERMINATE. == 


For more information call toll-free: 


1-888-KILL-TERMITES 


"Replace stakes in accordance with label directions. (SC!) 


‘© 1998 United Industries Corp. 
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Electric Landfills 


ONE PERSON'S garbage is 
another person's . . . electricity? 
That's right. Interest in landfill- 
gas-to-energy projects is booming; 
currently more than 150 are operat- 
ing nationwide, providing gas and 
electricity to almost 200,000 homes. 
Now, Houston-based Eco-Gas is 
developing a methane-recovery sys- 
tem for the largest landfill in the 
country: Fresh Kills in Staten Island, 
New York. The system will capture 
nearly 100 percent of the carbon diox- 
ide and methane that would other- 
wise be burped into the atmosphere 
and provide enough power to heat 
64,000 homes. In terms of removing 


Gas utility 
Recovery 
plant 


Coi 
Odor extraction. 
C0? removal 


jane leaves plant 
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D Electric utility 


After being collected, landfill gases are separated into carbon dioxide and methane. The former 
can be used industrially, while the latter can be turned into power at utilities or directly at homes. 


carbon dioxide, nitrogen oxides, and 
other toxic gases from the air, that's 
the equivalent of removing 1.5 mil- 
lion cars from the roads. 

The technology behind these sys- 
tems is simple. Once the landfill is 
capped, a vacuum sucks landfill gases 
predominantly carbon dioxide and 


Light Wires 


FEELING UNINSPIRED lately? It could 
be your lighting. Studies show human 
productivity plummets when there's a 
dearth of natural light. That doesn't 
bode well for telecommuters working 
in basements or other dark spaces 
that can't accommodate a skylight. 
But a "daylighting" system now in 
development could change all that. 
With funding from the Department of 
Energy's Small Business Innovation 


Research program, Steven Winter Asso- 


ciates—an architectural firm in Nor- 
walk, Connecticut—is designing a 
system that will concentrate daylight 


on the roof and then send it through a 


fiber-optic line that can be snaked 
through floors and walls as easily as 
electric or phone lines. The fibers will 
deliver the natural light—enough for 
a 250-square-foot room during the 
day—to a ceiling-mounted diffuser 


[uU auausr 1998 


that looks like a standard light fixture. 

The daylighting system is a first for 
the residential market. Laforet Engi- 
neering, a Tokyo, Japan-based firm, 
makes a commercial system, but it 
requires an unsightly roof-mounted 
tracking device as well as a computer 
controller. And the price to deliver the 
same amount of light as a 75-watt 
bulb is around $3,000. 

According to Z Smith, a researcher 
with Steven Winter Associates, the 
new residential system will overcome 
these issues. It will have no moving 
parts, consume no electricity, and be 
much more affordable. At $10 per yard, 
the plastic-fiber wiring in the new sys- 
tem is 20 times less expensive than 
the glass-fiber wiring in Laforet's sys- 
tem. Also, the collector will look like 
standard roofing material. 

The daylighting system should hit 
the market in about two years, at a 
price of about $500.—Charles Wardell 


methane—into a recovery plant where 
they are first washed with water to 
eliminate large particles. The gases 
are compressed and cooled to remove 
the water before being transferred to 
another chamber that extracts the 
malodorous compounds. The cleaned 
gas is funneled into a series of cham- 
bers containing compounds that bind 
carbon dioxide molecules. In most 
existing plants, the carbon dioxide is 
burned off; in new plants, however, 
it will likely be liquefied and sold to 
make dry ice and other industrial sub- 
stances. The pure methane can be 
sold to utility companies or pumped 
directly to homes. 

Along with environmental bene- 
fits, these systems save communi- 
ties money. A recovery plant in 
Prince George’s County, Maryland, 
that supplies heat and electricity to 
a nearby correctional facility, for ex- 
ample, will save taxpayers more than 
$10 million over the next 10 years. 

How long will the trend continue? 
That will depend on the govern- 
ment’s commitment to environmen- 
tally friendly technologies, says the 
EPA’s Shelly Cohen. In 1992, when 
the Clinton Administration began 
offering incentives to companies 
generating energy from renewable 
sources, interest boomed. But, Cohen 
says, these incentives are due to 
expire in 2007.—Gunjan Sinha 
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HOME TECHNOLOGY 


To Build It, Bag It 


IT SOUNDS almost too good to be 
true: a low-cost siding that insulates 
better than conventional siding, does 
not attract termites, and is made from 
recycled materials indigenous to the 
local area. That’s the Vohra Wall, the 
brainchild of U.S. Department of 
Energy engineer Arun Vohra. And 
though it won’t garner any architec- 
tural design awards, it could signal a 


are stacked against the 
building (A), they are 
covered wittt.stucco (B). 


better way to build low-cost housing. 
The siding consists of sandbags fill- 
ed with an insulating material stacked 


against the outside of an existing 
building (or between the members of 
a post-and-beam frame). The surface 
is finished with wire mesh and stucco. 
The inexpensive system is self-sup- 
porting, requires no foundation, and 
uses just a few pieces of lumber at the 
corners. And while the price of a con- 
ventional exterior insulation and finish 
system ranges from $5 to $12 per 
square foot for an insulation value of 


RS, Vohra's wall gets a rating of R- 
16 for $3.76 per square foot. Vohra 
expects costs to drop further. 

One drawback: The finished 
wall is about 18 inches thick, leav- 
ing deep window wells that could 
darken a home's interior. But Vohra 
says this problem can be prevented 
by tapering the wells.—C.W. 


all-purpose 


telescope like it in the world. 


See it now at over 1000 Meade dealer locations 
in the U.S.A. and Canada, including 


other dealer locations near you. ET 


www.meade.com 


Expand your universe with the 
revolutionary Meade ETX” Telescope 


Observe land, sea or sky in stunning 
f high-resolution detail with the 
world’s best-selling modern 


Explore hidden corners of 
the universe with the Meade 
ETX. As Sky C Telescope 

reported, “The Cassini Divi- 
sion in Saturn’ rings popped into 
view...1 could see every wisp of 

velvet on the antlers of a deer 50 
feet away...the ETX [is] an ideal 
telescope for 
wanting to inspect eagles at 100 yards or stars at 100 light-years...a compact, 
portable telescope with first-class optics.” The Meade ETX: theres no other 


natural, 
wonders: 
1-800-2-WONDER 
Call 1-800-62-MEADE for a free copy of Meade Telescope Catalog 2126 or for 
Iclescope: $595; shown with optional camera 


adapter. Other premium-quality Meade telescopes from $100 complete. Meade 
Instruments Corp., 6001 Oak Canyon, Irvine, CA 92620. FAX: (714) 451-1460. 


telescope. 
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MAINTENANCE 


The Home Checkup 


THE CALIFORNIA-EL NINO faceoff 
may have grabbed the headlines, 
but 27 other states had unusually 
wet winters this year as well. The 
result? Water damage, and lots of 
it, says the American Society of 
Home Inspectors (ASHI) in Ar- 
lington Heights, Illinois. 

That's no small—or inexpen- 
sive—problem. Even before this. 
winter, ASHI says, more than 40 
percent of U.S. homes suffered 
from a water-related malady. The 
most frequent? Improper surface 
grading, which leads to water in 
basements and crawlspaces. 

Now's the time to find out if 
EL Niño left its calling card on your 
doorstep. ASHI recommends that. 
you hire a certified home inspec- 
tor to give your home the once- 
over; if you can't do that, check 
out these six areas for yourself: 


TR ROOFING. Look for damaged, 
loose, or missing shingles and 
flashing. Also inspect the attic 


and ceilings for water damage. 


* 
(m) GUTTERS. Look for leaking, 
misaligned, or damaged gutters. 
Also check for blockages. 


Im BASEMENTS. Look for water 
accumulation or moisture in cel- 
lars and crawlspaces, 


À 
te FLOOR TILES. Loose tiles 
signal water damage. Not sure if 
one is loose? Tap it with a cloth- 
covered hammer or wrench. If 
you hear a hollow sound, the 
tile is loose. 

TS CARPETS. Moisture on or 
under a carpet, or rusting metal 
carpet strips, signals water. 


“SS DOORS AND WINDOWS. At 
each entry in the home, check for 
sealing problems with caulking 


and weatherstripping.—W.G.P. 
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Fuel-Saving Combo 


AN OLD IDEA is getting a jump 
start at BMW and Citroén. The 
concept, combining the starter and 
alternator into a single unit, would 
offer serious gains in fuel economy. 

While both companies’ ap- 
proaches are similar, BMW has re- 
leased the most specific details. In 
its concept, the starter motor with 
associated gearing and the belt-dri- 
ven alternator would be replaced by 
a single-induction motor integrated 
with the engine. The 12-inch stator 
would fit on the crankcase, with the 
rotor bolted to the crankshaft acting 
as the flywheel. 

The vehicle would have two bat- 
2-volt for lights and acces- 
sories and a huge 36-volt to power the 
starting motor. That battery would 


teries, a! 


deliver a hefty 295 foot-pounds of 
torque to spin the engine directly, 
without gearing, at 500 rpm for start- 
ing, rather than the normal 60 rpm 
produced by a typical starter motor. 
At this cranking speed, the engine 
fires instantly, reducing emissions. 
Such speed also allows the engine 


Combustion 
engine 


Multiplate 

idit and Winding 
integrated in 
crankcase 


PREVIEW DRIVE 


A Decade's Worth 


of Change 


THE 1999 SILVERADO, the first reengi- 
neered Chevrolet full-size pickup in 
more than a decade, brings a wealth 
of improvements. The new chassis and 
powertrain is, by sheer numbers, the 
largest platform change GM has ever 
attempted, and eventually will provide 
the underpinnings of its full-size pick- 
ups and sport-utilities. 

The new truck offers three slightly 
downsized V8 engines, redesigned to 
improve fuel economy; four-wheel 
disc brakes; a multiplexed electrical 
system; and (in light-duty editions) 
rack-and-pinion steering. 

Brief drives in two prototypes re- 
vealed a much stouter frame and cab 
construction. The extended cab now 
comes with three doors standard and 
enough interior room to give rear oc- 
cupants more legroom and a reclined 
backrest. Front seatbelts attach directly 


mode as an initial economic 
benefit, and eliminates emis- 


to run in an automatic start-stop 
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Chevy's Silverado 
pickup truck uses a 

multisection frame to lighten 

and stiffen the reengineered chassis. 


to the seat structure so they no longer 
block entry to the back seat. The exte- 
rior and interior styling are even less 
adventurous than that of the GMC Sierra, 
which shares the same new platform. 

The new rack-and-pinion steering is 
quicker and more responsive. Unfortu- 
nately, a 1.5-inch increase in wheel- 
base stretches the turn-circle diameter 
to more than 40 feet. The spongy brakes 
that plagued the previous-generation 
Chevy pickup have been replaced by a 
firm pedal that delivers reassuring stop- 
ping performance with half the effort. 

The redesigned Vortec 5300 5.3- 
liter V8 engine is smooth and quiet, 
with more horsepower (270 versus 
255) than the 5.7-liter Vs it replaces. 
A new, optional AutoTrac on-demand 
four-wheel-drive system uses wheel- 
speed sensors to engage the front axle 
when rear-wheel slip is detected. 

It's doubtful that the new Silverado 
has the chutzpah to convert faithful 
Dodge or Ford fans, but it certainly is 
cause for celebration in the Chevrolet 
camp. Prices are expected to start at 
$16,000.—Don Sherman 


power available for other tasks. 
i To gain further fuel savings, all 
engine-driven power-consuming 


sions at traffic stops. 
Although the battery could 
deliver such massive electrical 


auxiliaries would be scrapped. Steer- 
- ing would be electric, with power 
A starter-alternator 
combination means 
~ less weight, instant 
l restarts, and excel- Transmission 
lent fuel economy. housing 


added for parking. The air-condition- 


muscle only in short starting bursts, ing compressor, engine water pump, 


it would then be recharged by the and brakes would also be electrically 


big alternator to have a surplus of driven.—David Scott 
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Quick and Quiet 


THE MITSUBISHI GALANT has been 

reengineered for 1999, with a stiffer 

unibody and a sleek new skin—the coef- 

ficient of drag is a mere 0.29. The result? A 

quieter and smoother vehicle at all speeds. It's 

also faster, thanks to a 190-horsepower sohc 24-valve 

V6 engine option, a first for this midsize sedan, The base 
engine, however, continues to be a 2.4-liter sohc 16-valve 
four-cylinder that, though refined, is similar in output to 
its 145-hp predecessor. 

The new Galant's dimensions are the same as the previous 
edition—similar to those of the Honda Accord and Toyota 
Camry. Mitsubishi decided that this was big enough and, 
judging by a ride in the back seat, we agree. 

A couple of elements are conspicuously absent. The first 
is a manual transmission Mitsubishi says there was limited 
interest in the option. All models, even the sporty-looking GTZ 
version, come with a four-speed automatic, though Mitsu- 


Sleek and smooth, the new Galant should be a 
more formidable competitor in the midsize market. 


bishi—which was first to offer so-called fuzzy logic engine/ 
transmission controls—has expanded the range of parame- 
ters in the system's computer chip to enhance flexibility. 

The second missing element is Mitsubishi's new GDI (for 
gasoline direct injection) system. Lauded in foreign markets 
for improving fuel efficiency and reducing emissions, the 
system won't be available here until the sulfur content of 
U.S. gasoline is reduced, a program still under study. 

Nevertheless, the new Galant shapes up as a more able 
and attractive competitor in a midsize sedan market domi- 
nated by the Accord and Camry. Prices are expected to range 
from $18,000 to $20,000.— Tony Swan 


IT’S ABOUT REDEFINING LUXURY. PUTTING CONTROL AT YOUR FINGERTIPS. AND GIVING YOU AN ABUNDANCE OF POWER. 
THIS is THE SUPERCHARGED BONNEVILLE* BY PONTIAC. COMBINE THE ADRENALINE RUSH OF ITS 240-HORSEPOWER ENGINE 
WITH A KIND OF LUXURY THAT DDESN'T INHIBIT YOUR FEEL FOR THE ROAD, AND WHAT YOU HAVE IS A BOLD ALTERNATIVE 
TO TRADITIONAL LUXURY CARS. AN ALTERNATIVE THAT’S KICKING MORE THAN JUST ASPHALT. 


SAFETY 


HOW DO DRIVERS react when pre 
sented with a crisis situation? That's 
the subject of new research currently 
being undertaken by the National 
Highway Traffic Administration 
At the heart of the program is 

a driving simulator opening next 
spring in Iowa City, Iowa 
To recreate traffic situ 
ations, the device uses 
a real car locked in a 
domed, moveable car 


riage. Inside 


the simulator, surround sound au 
dio and a high-quality video-projec 
The track 
mounted carriage can move on three 


tion system add realism. 


axes and produce l-g acceleration 
in most directions, enough to give 
the sensation of a sudden accident 
avoidance maneuver 

Driver response has been the sub 
ject of debate recently. Among the 


features a real 
car locked In a 
carriage. Video 
and sound add 
to the realism. 


BONNEVILLE 


LUXURY WITH 


CALL BOO-BONNEV 


ATTITLIDE. 


bt 


The test simulator 


— 


NuroMOo TVE 


controversies: differing opinions on 
how the average driver uses the an 
tilock braking system and the effect 
of this response on accident avoid 
ance; and how a driver handles sud 
den evasive maneuvers that could 


le 
ilso be used to study the effects of 


to a rollover. The simulator will 


drugs, prosthetics, and aging on 


driver reflexes.—D.M. 
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Blind Speed 


DRIVERS HATE FOG—it slows them 
down. Or so they think. 

As people with poor eyesight can 
attest, a blurry world seems to move 
in slow motion. Now, research con- 
ducted in a virtual reality environment. 
confirms the fact that fog indeed al- 
ters the perception of speed, duping 
drivers into thinking they are traveling 
more slowly than they really are. The 
consequence is that drivers then 
often speed up, at their own hazard. 

Robert Snowden and his col- 
leagues from the School of Psychol- 
ogy at the University of Wales, in 
Cardiff, placed testees in a virtual re- 
ality driving simulator, where they 
were asked to travel at a specific 


speed under both foggy and clear 
conditions— without a speedometer. 
On average, drivers drove 10 miles per 
hour faster in the fog. Another test 
exposed drivers to foggy and clear 
conditions simultaneously; they were 
then asked to log the point at which 
both scenes appeared to be moving at 
the same speed. Overwhelmingly, the 
test subjects perceived the foggy 
scene to be moving more slowly. 
Previous studies have suggested 
that decreasing levels of contrast in 
a person's field of vision can distort 
the perception of speed, and future 
research will try to confirm these 
studies. In the meantime, the next 
time you hit some highway fog, you 
might be wise to keep a close eye 
on the speedometer.—Gunjan Sinha 
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and cargo the protection they 
deserve. A Rhino Lining. The 
non-skid polyurethane 
surface is sprayed-on up to 
1/4" thick to give your truck bed 
permanent protection from rust, 
Corrosion and impact. And it simply 
will not crack, peel or warp. Choose 
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consider a drop-in liner for 
your truck, drop-in to your 
local Rhino Linings dealership. 
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identifi- 


cation 
Radio ID (REID As 

impervi- 
BAR CODES AND magnetic strips ous to dirt 
blend seamlessly into our daily and other 


obstructions and, 
perhaps more important, it can 

be read from a distance and through 
boxes and other packaging. 

RFID comes in two flavors: active 
and passive. Operating with an in- 
ternal battery, active RFID tags— 
such as those used in automated toll 


lives—until we have a problem with 
one, that is. These identification de- 
vices show up everywhere—from 
the grocery store and ATM machine 
to the post office—but they’re sub- 
ject to the effects of dirt and wear. 
A new technology overcomes 
these disadvantages. Radio frequency 


The Tiniest Circuit 


THE 21ST CENTURY may finally 
usher in electronic devices and 
computers no larger than a 
push-pin. A rush of recent re- 
search with carbon nanotubes— 
rolled sheets of carbon just h 
the thickness of a human hair— 
has shown them to be excellent con- 
ductors of electricity. 

A carbon nanotube is essentially 
vaporized carbon condensed into a 
series of hexagons. The hexagons nat- 
urally curl into hollow tubes; the elec- 
tronic properties of each tube depend 


Silicon dioxide 


Silicon layer 


his colleagues 
from the University of 
California at Berkeley showed that 
when two nanotubes slightly dissimi- 
lar in size are joined together end to 
end, their junction functions as an 
electronic device called a diode—the 
basis of devices used to convert alter- 
nating current into direct current. 
Recently, scientists from Delft Uni- 
versity of Technology in the Nether- 
lands built a tiny transistor consisting 
of a single carbon nanotube lying 
across two metallic contacts that sit 
on a layer of silicon dioxide (above). 
Nano-transistors have been built be- 
fore, but this is the first time one has 
operated at room temperature as a 
semiconductor. The next step is to see 
if nano-transistors can be built into 
electrical circuits.—Gunjan Sinha 


A single nanotube molecule like this one 
can conduct electricity. 


on its twist. If the carbon sheet form- 
ing a nanotube is rolled up evenly, the 
molecule conducts electricity as if it 
were a metal. But if the sheet rolls up 
at a twisted angle, the nanotube be- 
haves like a semiconductor. 

Last year, researcher Alex Zettl and 


| 
| 
| 
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collections—give 
off a radio signal 
that includes spe- 
cific informa- 
tion. A reader or 
transceiver picks 
up and decodes 
the signal. Active 
tags can also include 
a read/write function 
to add or change informa- 
tion on the tag. 
Passive tags, meanwhile, such as 
those used in antitheft devices you 
walk through at the video store, 
contain no batteries. Instead, they 
respond to or alter radio signals that 
are sent out by another device. 

The U.S Postal Service is cur- 
rently testing RFID technology for 
tracking bottlenecks in mail deliv- 

ery, and it's gaining accep- 
tance for tagging items like 
laptops and cellphones and 
for a host of other security 
applications. Inkode of 
Vienna, Virginia, has devel- 
oped a system that incorpo- 
rates passive RFID into paper 
and inks. The product, which 
includes quartz crystals, gives off 
a resonant signature when sub- 
jected to low-level radio waves. Ap- 
plications for the technology will 
include not only authentication of 
such documents as payroll checks, 
but internal security as well. The 
company is developing an RF 
thread that will allow manufacturers 
to sew—literally—serial numbers 
into clothing to combat fraud. 

‘Texas Instruments has introduced 
the Tag-It system, paper-thin RF- 
based “smart labels" that can be 
used in everything from baggage 
handling and parcel-delivery track- 
ing to ticketing and anticounterfeit- 
ing. Another company, Mikohn of 
Las Vegas, has developed a black- 
jack system that employs RF chips 
to help casinos track the action at 
the tables. And when the house 
puts its money on RF, it must be 
a sure thing.—Hank Schlesinger 
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The Cost of Clarity 
WHEN DIGITAL TVs arrive this fall, 
prices of $4,000 and higher will prob- 
ably keep most people from rushing 
out to their local electronics store. 
Instead, many will likely explore a 
less expensive option—a set-top box 
that receives digital signals on exist- 
ing analog or DTV-compatible sets. 
It now appears, however, that 

_ these boxes won't sell at bargain- 
basement prices either. Mitsubishi is 
planning to market its set-top HD- 
1080 receiver for about $3,000. Pana- 
sonic will do a little better: Its 
TU-DST50 set-top box should cost 


TV 


about $1,700, a price made possible 
by the development of a single chip 
that will decode all the digital TV 
formats. The least expensive decoder 
will probably be RCA's $700 DTC-100. 
So what's inside the box? In addi- 
tion to the digital TV decoder, these 
boxes—which are about the size of a 
VCR—include Dolby Digital surround 
sound circuitry. They also have a host 
of analog and digital connections. 
Panasonic's model, for example, em- 
ploys a 1394 digital connector, which 
is the link to the sub-$1,000 Digital 
VHS VCR (model PV-HD1000) that the 
company will introduce this fall for 
recording DTV programs.—F.V. 


Digital TV decoders will be pricey, 
as evidenced by Mitsubishi’s $3,000 
HD-1080 (above) and this 

$1,700 Panasonic model. 


Smart Structures 


BECAUSE OF their strength and 
light weight, carbon composite ma- 
terials are already used to make air- 
plane and car parts, bridges, bicycle 
wheels, and other products. Now a 
scientist has discovered that carbon 
composites have electrical capabili- 
ties as well. The discovery could open 
the door to a new class of electronic 
devices made from structural mate- 
rials instead of computer chips. 

Deborah Chung, an engineering 
professor at the State University of 
New York at Buffalo, made the dis- 
covery while studying the electrical 
behavior of carbon composites for a 
way to improve damage detection. 
She showed that she could detect 
temperature changes using the ma- 
terial itself, rather than an attached 
sensor. This capability could enable 
a machine to tell its operator when 
and where it is overheating. 

While studying the composite ma- 
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terial, which consists of layers of car- 
bon fibers embedded in a polymer 
matrix, Chung noticed that, like 
semiconductors, its electrical prop- 
erties changed with temperature. 

The next step is to use the mate- 
rial's newfound properties to create 
electronic devices. One likely appli- 
cation is in aircraft, which already 
contain many carbon composite 
components. Engineers could elim- 
inate conventional damage sensors 
now embedded in aircraft parts. 

Semiconducting carbon compos- 
ites would be easier and less expen- 
sive to manufacture than traditional 
silicon-based electronics. The disad- 
vantage of a structural semiconduc- 
tor, according to Chung, is that it 
doesn’t lend itself to miniaturization. 
It is unlikely then that you'll see car- 
bon composites used in such devices 
as high-speed computers, although 
the large surface area of structural 
semiconductors makes them good 
at heat dissipation.—Dawn Stover 


Transmitting Chaos 


THE BEST WAY to get from point 
A to point B may not be a straight 
line, according to researchers at the 
University of California at San 
Diego. USCD's Institute for Non- 
linear Science is working on a way 
to use chaotic signals to send wire- 
less communications. 

Communications systems today 
are designed to keep signals as linear 
as possible, without any distortions— 
the static you hear on analog cellu- 
lar and cordless phones, the pops 
on digital systems. To accomplish 
this, the signal has to have a lot of 
power behind it. A chaotic signal is 
not subject to distortion and thus 
requires less power. 

The tagging and decoding prin- 
ciples of a chaotic signal system 
are similar to those used for an 
AM/FM radio. The radio wave's 
height is altered to carry the sound 
information for AM, and the width 
of the wave changes for FM radio. A 
chaotic signal doesn't stick to either 
frequency or amplitude modula- 
tion—it's unpredictable. 

In the UCSD's proposed system, 
the sender would attach his message 
to a chaotic signal, and the combined 
signal would then be transmitted over 
a wireless network. The receiver syn- 
chronizes with the sender, then sub- 
tracts the message from the combined 
signal. With perfect synchronization 
between the sender and receiver, no 
distortion occurs. 

The unpredictable nature of 
chaotic signals makes them more se- 
cure than linear systems. When an 
eavesdropper tries to listen in on a 
linear-signal conversation, he or she 
picks up a certain amount of infor- 
mation, then waits until it repeats. 
By targeting that recurring pattern, 
the eavesdropper can intercept the 
signal. The absence of patterns in 
chaotic systems makes the signal se- 
cure.—Suzanne Kantra Kirschner 
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Heavily damaged on final 
approach to Koh Tang, one 
of the 13 helicopters instead 
made an emergency landing 
on the coast of Thailand to 
off4oad Marines. 
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DNA tests reveal 


the fate of soldiérs; 


f. behind inthe 


Hi 
last battle of the 
~ 


Vietnam War. 


Staff Sgt. Jon D. Harston and 
Maj. Howard A. Corson (in 


flight suit) were wounded in 
the battle, and their helicopter, 
Knife-31, was shot down. 
Harston received the Air Force 
Cross for exceptional heroism. 
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THE FINAL NAME I RIBED on the Vietnam Vete- 
rans Memorial in Washington, D.C., is that of Richard 
Vandegeer. The "V" in Vandegeer placed the 27-year- 
old Air Force lieutenant at the bottom of t ualty 
list for May 15, 1975, the date of the official end to 
U.S. involvement in the Southeast Asian conflict. 
Vandegeer's name follows that of 17 other servicemen 
lost on the shores of an obscure Cambodian island 
called Koh Tang during the final battle of the war, 
For more than two decades, Vandegeer’s remains 
lay trapped inside the sunken hulk of a Sikorsky HH- 
53 helicopter, which he was copiloting when it was 
shot down off the island’s east beach. Recently, U.S. 
investigators have been permitted to retrieve the re- 
mains from the helicopter and from surrounding 
sites on the island. Using a relatively new techniq 
called mitochondrial DNA analysis, which compares 
the genetic makeup of recovered bone fragments 
with that of blood or tissue samples taken from the 
living relatives of missing servicemen, technicians 
have been able to begin 


By Ralph Wetterhahn putting names to the re 


mains of the soldiers 
who lost their lives in the battle of Koh Tang. 

Although the investigation and analysis have con- 
firmed the fate of Vandegeer, they have raised new 
questions about other soldiers lost in the battle. It 
now appears that as many as four men may have 
been unintentionally left behind—and very much 
alive—on Koh Tang when the American forces with- 
drew from the island. 

What became of these men? Even after 23 years, i 
is not too late for scientists to find an answer to this 
question. In fact, the new technology is making it eas- 
ier than ever to identify our Vietnam War dead, and to 
learn the fate of at least some of the 2,089 American 
soldiers who are still listed as missing in action in Koh 
Tang and elsewhere in Southeast Asia. And in the fu- 
turc, it may be possible to identify virtually every 
American soldier who dies in battle. 

The 1975 battle of Koh Tang was part of an interna- 
tional crisis known as the Mayaguez Incident. The SS 
Mavaguez, a merchant ship carrying 274 large contain- 
ers, was plying the seas in international waters off Cam- 
bodia on May 12, 1975, when it was hijacked by Khmer 
Rouge naval forces. For three days, the Mayaguez and 
the plight of its crew of 40 merchant seamen captured 
the attention of the world. Then, after intense negotia- 
tions between Washington and Phnom Penh failed, 
President Ford ordered a military rescue operation. 

A ship-seizure team from the USS Harold E. Holt, 
a destroyer escort, assaulted the Mayaguez. Marines 


boarded the ship, found it abandoned, and took con- 
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Whose Bones Are They? 
TO IDENTIFY recovered bones, DNA extracted from them is compared with DNA taken from the relatives of missing soldiers. 


The Unknown Bone 


The first step in identifying a recovered bone is to 

extract a sample of DNA from it. In decades-old bones, 

the only surviving DNA is found within the mitochon- a 
dria, the energy-producing components of the cells. 

A segment of the DNA is snipped out for analysis. 


Grandmother Grandfather 
Uncle 


Mother 
Father 


Sister 


Like evergdüm Site, a sgl 
dier inherits his mitochon- 
drial DNA from his mother. 


The Family Tree 


DNA is extracted from 
blood samples provided 
by maternal relatives of 
the missing soldier—his 
mother, grandmother, sis- 
ter, and two uncles in 
this example. The rela- 
tives’ DNA samples are 
then compared with the 
DNA taken from the 
unidentified bone. 


Representative test group 


Making a Match 


Nucleotides in the DNA are color-coded, 
making it easy to compare the sequences of = =æ 
many people. In this example, the sequence 
from the bone matches the sequence from a 
relative of the missing soldier, so it is likely 

that the bone belongs to that soldier. 


Soldiers Relative's 


DNA sequence = ==| DNA sequence INFOGRAPHIC BY MATT ZANG 


Cracking the Code 


TO ANALYZE THE MITOCHONDRIAL DNA in human 
remains, lab technicians first cut off a fragment 
of a bone. They sand and wash it to remove bacte- 
ria and other contaminants. Then they break the 
specimen into smaller pieces with a hammer and 
chisel, and place the pieces in a blender to pul- 
verize them into a fine dust. Next, they place the 
dust in a chemical bath that breaks open the 
bone cells, releasing strands of DNA. The techni- 
cians then use a centrifuge to separate the DNA 
from cell debris. 

The mitochondrial DNA strands are made up of 
thousands of pairs called nucleotides. There are 
four types of nucleotides: adenosine (A), thymi- 
dine (T), guanosine (G), and cytidine (C). When 
these nucleotides bond to form pairs, they always 
do so in a predictable fashion: A with T, G with C. 

Each pair of nucleotides forms a rung of the 

mitochondrial DNA in an immensely long 
spiral ladder. The seemingly random se- 
quence in which the nucleotide pairs are 
arranged is actually a code that identifies 
individuals who are maternally related. 

To crack a person's code, the technicians 
need to figure out the correct sequence of 
nucleotides. They do this by exposing the 
DNA taken from the bone to a series of 
chemical reactions inside a test tube. They 
first mix the DNA with unattached nucleo- 

tides, some tagged with phosphorescent colors 
(A is green, T is red, C is blue, and G is yellow). 

The test tube is then placed into a machine 
that periodically heats it, to split the double- 
stranded DNA into single strands. A special en- 
zyme attaches itself to each single strand of DNA 
and rebuilds a matching strand of DNA by grab- 
bing onto single nucleotides floating in the mix- 
ture, some of which are colored. This process, 
called a Polymerase Chain Reaction, is repeated 
many times to make many identical copies of the 
original DNA sequence, creating a large DNA sam- 
ple that is easier for the technicians to study. 

Using a laser to "read" the colors, the techni- 
cian can determine the sequence in which the 
nucleotide pairs are arranged in the reconstructed 
DNA. The sequence of colors is compared with 
those of a soldier's maternal relatives: grand- 
mother, mother, great-aunts and -uncles on the 
grandmother's side, maternal aunts and uncles, 
siblings, children of sisters, and so forth. If it 
matches, the probability that the bone came 
from that particular soldier is high.—R.W. 
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trol. Simultaneously, a helicopter assault on nearby Koh 
Tang's two small beaches was launched in an effort to 
free the crew thought to be held there. 

On the morning of May 15, 1975, as survivors of the 
battle recall, 22 Marines and two Navy medical corpsmen 
sat in webbed seats facing one another inside a Sikorsky 
HH-53 helicopter with the call sign Knife-31. Up in the 
cockpit, Lt. Vandegeer peered through the Plexiglas at a 
molten sun boiling up out of the sea to the east. Because 
hostages were involved, a night attack had been ruled 
out. Finally the order came, and the pilot, Maj. Howard 
A. Corson, nosed the big twin-engine helicopter over to 
begin the attack on the small, eastern beach of Koh Tang. 
To the defenders, the assault would come as no surprise. 

The crew from the Mayaguez were supposedly being 
held hostage in a compound just behind the beach, ac- 
cording to reports from American surveillance aircraft. 
Only 20 defenders were expected, not the 150 heavily 
armed Khmer Rouge that actually lay in wait. The 
Marines inside the helicopter gripped their weapons, 
nerves stretched taut, like thousands of leathernecks had 
so many times before, off so many foreign shores. They 
watched anxiously as Sgt. Randy Hoffmaster stood 
spread-legged at his cabin gun port, swiveling his mini- 
gun sight onto the beach. This was it. 

Suddenly, flaming tracers crisscrossed the sea. Some- 
thing slammed into the helicopter as it came to a hover 
just offshore. A tank on the left side of the helicopter ex- 
ploded from a direct hit by a rocket-propelled grenade. 
Flames appeared above the porthole. Up front, Corson 
tried vainly to reverse course, As the chopper swung 
away, Hoffmaster returned fire with his minigun. Van- 
degeer grabbed an M-16 and began shooting from his 
open cockpit window as fire burst through the cabin side- 
wall. Another grenade hit blew away the instrument 
panel and filled the cockpit with smoke. The helicopter 
dropped into the water like a wounded duck. 

Inside, the men unstrapped and attempted to douse 
the flames. Ammunition began exploding in the intense 
heat. Then the helicopter’s magnesium rotor head caught 
fire. A Marine punched at a window until a crewman ap- 
peared from the submerged forward hatch to lead some 
of the dazed Marines out. Three rushed toward shore, 
firing as they splashed through waist-deep water. All three 
fell forward into the bullet-churned surf. Others swam 
seaward to eventual rescue by one of two American ships 
in the area. Vandegeer was among the 13 men aboard the 
helicopter who never made it to safety that day. 

Meanwhile, a second helicopter was destroyed as it 
landed nearby; the 25 men aboard scrambled for the tree 
line. On the island’s west beach, just a short distance 
away, additional helicopters successfully disembarked the 
bulk of the American forces. 

As it turned out, the crew of the Mayaguez was no 
longer on Koh Tang when the fighting began. As the 
Marines were landing on the island, the hostages had 
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Where the 18 American 
soldiers, now presumed 
dead, were last seen: Ten 
men were lost when Knife- 
31 sank off the east 
beach; three men were 
shot as they headed for 
shore; one died in fighting 
on the west beach; one 
drowned off the west 
beach; and the three-man 
machine gun crew was last 
seen on the west beach. 


The Last Battle 


THE VIETNAM WAR ended on the beaches of 
Koh Tang, a small Cambodian island. 


already been released and were 
boarding a fishing trawler docked at 
another island, where they had been 
taken by their captors for the night. 
The trawler was quickly spotted 
as it made its way toward the 
Mayaguez, and the guided- 
missile destroyer USS Henry 


B. Wilson moved to recover 
the crew. Then began the ar- 
duous task of withdrawing 
U.S. ground forces from the 
heavily defended island. 

For 14 hours, the Americans lay 
pinned down on Koh Tang’s two 
small beaches. Finally, after dark, the 
last of the total force of 231 marines, 
sailors, and airmen who had landed 
on the island were withdrawn by he- 
licopters in one of the most dramatic 
wartime rescues ever conducted. By 
the time the mission was over, three 
HH-53 helicopters had been shot 
down, six received severe damage, 
three others were heavily damaged, 
and only one was still flyable. Eigh- 
teen men were unaccounted for, at 
least three of whom were known to 
be alive late in the day. 

The families of some of those men 
are still seeking answers about exactly 
what happened during the final hours 
of the intense battle. A few facts are 
beginning to emerge from the Joint 
Task Force-Full Accounting, a group 
of military investigators that has re- 
turned to Koh Tang three times over the past three years 
Braving storms, unexploded ordnance, poisonous snakes, 
and malaria, the search team members have made some 
startling discoveries. Twice I have accompanied the group 
to help with the search efforts. 

After landing by helicopter on Koh Tang that first 
time in November 1995, I felt I had taken a step back in 
time. Ringing both beaches were the old fortifications, 
machine gun pits, bunkers, and trenches—all overgrown 
but basically undisturbed. Trees were pocked with bullet 
holes, and daylight shone through a 6-inch hole in the 
trunk of a palm tree that had survived the battle. 

Just off the island's east beach, a rotor head from a 
downed helicopter jutted from the surf at low tide. Fur- 
ther south, what was left of Corson's helicopter, Knife- 
31, and its unfortunate human cargo lay under gentle 
swells that lapped the shore. A half mile to sea near a 
reef, the twin engines of a sunken Khmer Rouge patrol 
boat were lying side-by-side on the bottom. On the west 
beach, corroded AK-47 shell cases lay on the ground in 


] Knife-23 


front of a bunker. In shal- 


low surf near the rocky 


outcropping a few yards away, an empty M-16 cartridge 
was buried in wet sand. You could almost hear the echo 
of machine gun rounds pinging off the rocks. 

The task force team used block and tackle to pull pieces 
of Knife-31 to the beach. One section of the tail ramp was 
hauled ashore only to burst into flames a short time later. 
"Over the years, phosphorus had leaked from a mortar 
round onto the ramp," explained Army Master Sgt. Robert 
Maves. "When the stuff dried, it mixed with oxygen, and 
we had spontaneous combustion." After 20 years, the 
hulk of Knife-31 was not done burning. 

Using suction pumps and an elaborate system of wire 
screens, the team recovered a total of 161 human bones 
from inside and beneath the wreckage of Corson's heli- 
copter. Then began the process of identification, an ago- 
nizingly thorough procedure in which DNA is extracted 
from the bone fragments. 

DNA “fingerprinting” has been used in a number of 
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recent court cases, including the O. J. Simpson trial. It 
can show, for example, that the DNA in a blood sample 
found at the scene of a crime matches that of a suspect 

Human cells contain two kinds of DNA. The type 
found in the nucleus, in what are called the chromosomes, 
is a mixture of DNA from the individual's mother and fa 
ther. Also inside the cell are hundreds of tiny mitochon- 
dria, the cell's energy producers. These contain DNA 
only from an individual's mother 

“When a living organism dies, DNA inside the cells 
begins immediately to degrade from the body's own en- 
zymes," explains forensic anthropologist David Rankin of 
the Army's Central Identification Laboratory in Hawaii, 
which oversees the analysis of American soldiers' re- 
mains. "Then heat, humidity, ultraviolet rays from the 
sun, and bacteria and other soil contaminants continue 


the breakdown process. 


ch cell has only two copies of chromosomal DNA, 
and they decay rapidly after death. That makes nuclear 
DNA analysis impractical for identifying bone fragments 


Knife-23 and Knife-31 
helicopters went 
down off the east 
beach. Boats used for 
the recovery opera- 


tion included (at left, 
from left to right) a 
barge with four 
screening tables to 
sift out bones, 
pumper boat, and a 
diving barge. Wreck 
age was sorted on 
the beach. Among the 
items recovered were 
a gas mask and M-16 
ammo clip (top left). 
The photo at top right 
shows the island's 
west beach, where 
Khmer Rouge troops 
tried to swing around 
a rocky outcropping 
to flank the Marine 
forces; they were 
turned back by Ameri: 
can machine gun fire 
on the beach. 


that are decades old. The mitochondrial DNA in the 
bones, however, is much hardier than the nuclear DNA. 
So one way to identify recovered bones such as those at 
Koh Tang is to compare the mitochondrial DNA in them 
with mitochondrial DNA taken from the mothers and 
maternal relatives of the soldiers missing in action. 

Only a handful of laboratories in the world do this type 
of analysis, and one of them is the Armed Forces DNA 
Identification Laboratory in Maryland. The lab’s primary 
mission is the identification of deceased servicemen. 

To identify the bones found on Koh Tang, the techni- 
cians at the lab have been collecting blood samples from 
as many maternal relatives of the missing soldiers as pos- 
sible. Only with a large number of samples can the tech- 
nicians be sure the bones have been correctly identified. 
That’s because the DNA sequences in mitochondria are 
not as distinctive as those in the chromosomes. 

According to Mitch Holland, the lab’s resident expert 
on mitochondrial DNA, “there are probably more than 
100,000 different mitochondrial DNA sequences in the 
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population, but we won’t know until we have more data. 
Our database is currently 1,200 sequences.” Even if the 
chance of an accidental match were only 1 in 100,000, 
mitochondrial analysis would still be not nearly as precise 
as nuclear DNA testing, which can reduce the probabil- 
ity of an accidental match to 1 in millions. 
“Mitochondrial DNA analysis is not used as the sole 
means of identification, because it does not identify an 


ntifying the Unknown Soldier 


BURIED IN THE TOMB OF THE UNKNOWNS at Arlington 
National Cemetery are the remains of unidentified 
soldiers from World War I, World War II, and the Korean 
conflict. But the Vietnam War soldier who was once 
buried alongside them may not be unknown forever. 

In May, with the approval of Defense Secretary 
William Cohen, the Vietnam-era bones were exhumed 
for identification by mitochondrial DNA analysis. The 
technique was not available when the soldiers re- 
mains were entombed 14 years ago. 

The relatives of 1st Lt. Michael J. Blassie, an Air 
Force pilot shot down in 1972, believe the bones are 
his. Blassie's identification card was found near the 
remains. However, forensic examiners say the bones 
are those of a man who was shorter, older, and had a 
different blood type than Blassie. They may belong to 
Capt. Rodney L. Strobridge, an Army helicopter pilot 
shot down in the same area on the same day. 


Mitochondrial DNA analysis didn't exist when the remains of 
the unknown serviceman of the Vietnam era were interred. 


In an effort to resolve the matter, the Pentagon 
plans to test DNA samples from family members of 
all nine service members who are believed to have 
died in the two aircraft crashes.—Dawn Stover 


individual, only a blood line,” explains Lt. Col. Roger King 
of the Joint Task Force-Full Accounting. However, when 
combined with other clues—including wreckage and per- 
sonal effects found at a crash site, teeth that can be com- 
pared with dental records, and bones that indicate a 
soldier's physical build—mitochondrial DNA matches 
can be compelling evidence. 

The first successful identifications of soldiers' remains 
using mitochondrial DNA analysis came in 1994. Since 
then, the technique has been used to show that a woman 
named Anna Anderson Manahan, who claimed to be the 
surviving Russian Grand Duchess Anastasia Romanov, 
was actually a Polish woman of humble origin. Mitochon- 
drial DNA analysis has also helped identify the remains 
of *disappeared" persons in Argentina, and verify the 
identity of their kidnapped children, by comparing their 
DNA with that of living relatives. And mitochondrial 
DNA analysis is being used to determine the identity of a 
Vietnam-era soldier exhumed from the Tomb of the 
Unknowns at Arlington National Cemetery. 

Meanwhile, DNA analysis may shed new light on 
what happened at Koh Tang. On the search team's last 
visit to the island in 1997, I interviewed a former Khmer 
Rouge medic named Rot Leng. He had been on the is- 
land in 1975, and his account of the events of the battle 
from the Cambodian side were accurate when compared 
with the American survivors' recollections. 

Rot Leng's tale became even more riveting when he 
dropped this bombshell: “A week after the battle, four 
Americans surrendered.” His description of three of the 

men matched the members of the machine gun crew 
seen alive by other Marines shortly before the last heli- 
copter extraction. Lance Cpl. Joseph N. Hargrove, Pfc. 

Gary L. Hall, and Pvt. Danny G. Marshall apparently 

stayed in position, defending their unit’s flank, only to 

be left behind during the confusion caused by darkness 
and intense combat. According to Rot Leng, Khmer 
troops tried to get around the Marine position, but 
were stopped by “stubborn resistance.” 

The fourth man was described as wearing a Navy 
uniform and carrying medical supplies. If true, he had 
to be either Bernard Gause or Ronald Manning, both 
medics, the only Navy men among the missing. And also, 
if the story is correct, he had to not only survive the he- 
licopter crash of Knife-31, but also make it safely ashore 
and through the heavy jungle to reach the three Marines. 

With the possibility that some servicemen survived 
the battle, identifying the recovered bones has become 
even more important. So far, Army scientists have iden- 

tified seven separate DNA sequences among the 161 
bones. Those sequences are being compared with DNA 
samples from relatives of the missing men. 

POPULAR SCIENCE has learned that at least one match 
has already been found: One of the DNA sequences 
matches a sample provided by a relative of Lt. Vandegeer. 
The sequence was found in a section of jawbone, and tooth 


mannes from the destroyer 
escort USS Harold E. Holt 
patrol the container ship 
SS Mayaguez immediately 
after its recovery. 


restorations on the jawbone match X rays from Vande- 
geer's dental file, providing additional confirmation. 
Military officials have not yet announced the match, 
however. *No identification has been made in the [Koh 
Tang] case,” says an Army Personnel Command spokes- 
person, who will neither confirm nor deny any specific 
lab findings. That's because the "case" includes the en- 
tire set of 161 bones recovered from the island. Until ma- 
ternal relatives of each of the missing soldiers have been 


As many as four men may have 
behind-and very much alive—on n Koh Tang. 


tested (to eliminate the remote possibility that any of the 
seven DNA sequences might match more than one fam- 
ily line), and all of the bones have been sorted by soldier, 
the case remains unresolved. It will stay that way until 
the Central Identification Laboratory in Hawaii has made 
its identification recommendations, the soldiers’ families 
have reviewed the findings, and a military review board 
has approved the identifications. 

Using this lengthy but thorough process, the Pentagon 
has so far identified the remains of almost 500 soldiers 
who died in Southeast Asia during the Vietnam War and 
were initially listed as missing in action. The remains of 
another 250 to 300 soldiers are currently under study. 
Some bones are so fragmented or charred, however, that 
they may never be identified—at least not until technol- 
ogy takes another leap forward. 


Popular 


But already it is feasible to identify virtually every 
American soldier who falls in battle, as long as the body 
can be recovered quickly. This is possible because the 
Pentagon now stores a blood sample from each active- 
duty soldier at a DNA repository in Maryland. By com- 
paring the nuclear DNA in a blood or tissue sample from 
the fallen soldier with the DNA on file, scientists can 
make an exact identification. 

But for ancient remains like those found on Koh Tang, 


been left 


mitochondrial DNA analysis is the tool of choice. With 
the help of this new technique, the bones of seven sol- 
diers who died inside Knife-31 may soon go home. 

For the 11 other soldiers who never returned, however, 
the story isn’t over. What became of Hargrove, Hall, Mar- 
shall, Gause, and Manning? Were they killed in action on 
the island, as the Pentagon concluded? Or were four men 
taken to the Cambodian mainland and imprisoned there, 
as Rot Leng claims? Will their remains eventually be 
found in Cambodia’s notorious killing fields? The Joint 
Task Force investigation into their fate continues. 

Mitochondrial DNA technology may someday tell us 
if the story of three heroic machine gunners, and a Navy 
medic who made his way through the jungle to join them, 
is myth or reality. Maybe Lt. Richard Vandegeer was not 
the final casualty of the Vietnam War after all. <> 
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Gadget 


Jacob Rabinow was the government's gadget guru 
for 50 years. At 88, he’s still tinkering away. 


By Gunjan 
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JACOB RABINOW SLIDES a crooked finger across the top of a glass display case 
that holds the first magnetic computer disk, a magnetic particle clutch for 
engines, the first automated letter sorter, and a self-regulating watch—just 
four of his more than 200 inventions. Pointing to each one in succession, he 
recounts its conception as if he'd conjured it up only yesterday: “I 
Sinha developed that magnetic disk in 1948 and people said, ‘Who 
needs it?' I told them it's simply a better way to do it." That need, 
to cook up better ways to do things, has motivated eight decades of invention. 

“I always dreamed of being an inventor,” he says. Born in the former Soviet 
Union, Rabinow concocted his first gadget—a rock thrower—when he was 8. 
By the age of 11, he was living in the United States. Now at 88, he has won 
this year's prestigious MIT-Lemelson award for a lifetime of achievement in 
invention. The award is meant to serve a dual role—recognizing Rabinow 
while inspiring American inventors in general. The number of patents issued 
to Americans in many areas of former expertise is steadily declining as inven- 
tiveness moves offshore. 

*We were all so impressed by the scope of his creativity," says Cynthia Rob- 
bins-Roth, editor-in-chief of Bioventure View—a monthly newsletter concern- 
ing the biotechnology industry—who served as a judge on the MIT award 
committee. “Rabinow’s inventions had an impact on an extremely diverse group 
of industries," she says. 

For 50 of the past 60 years, Rabinow has worked in some capacity for the Na- 
tional Institute of Standards and Technology (NIST) in Gaithersburg, Maryland, 
whose mission ranges from setting measurement standards to financing the 
development of new technologies. Rabinow began his career there calibrating 
instruments but quickly climbed the ranks after building a reputation as an in- 
novator, eventually becoming chief research engineer. Rabinow headed various 
projects for the agency and most of his gadgets took root there. He scaled back 
his hours 20 years ago and today divides his time between fiddling with new gad- 
gets in his modest workshop at home; playing tennis with Gladys, his wife of 
more than 55 years; and reviewing funding applications part-time for NIST. He 
presently has one patent pending on a pick-proof lock and two more in the works. 

In his custom-built home, Rabinow's ingenuity is evident in little details— 
even in how he hangs his pictures. Rabinow is an avid photographer and 
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photos of family and friends line the 
halls like wallpaper. Not wanting to mar 
the walls, he taped the framed photos 
to pieces of fishing-wire and then slung 
them from a piece of wooden molding 
he had hammered on the wall. That 
way he could easily change the photos’ 
positions and also flip them over to read 
where and when they were taken. 

Rabinow has had his share of what 
he terms “unimportant inventions"— 
not because they were not good ideas, 
but because no one was willing to com- 
mercialize them. “Inventors probably 
come up with hundreds of ideas that 
you never see, because no one would 
want to make them,” says Rabinow. 

In fact, convincing someone to 
manufacture an invention is the 
biggest obstacle for an inventor, 
he adds. “They’re [inventions] always 
too expensive, too cheap, too differ- 
ent, too much the same—always too 
something,” he says. 

Even selling his self-regulating 
watch—a gadget that appeared to be 
an obvious improvement on existing 
watches—was a battle. Before the wide- 
spread use of quartz, watches con- 
tained an internal lever through which 
their rate could be increased or slowed 
down—an adjustment that was very of- 
ten needed. But that required prying 
the back and risking damage to the 
watch. So in 1945, Rabinow patented 
a watch in which the rate regulator was 
coupled to the arms on the timepiece. 
Moving the hands changed the rate 
slightly, and once it was done a few 
times, the watch would run correctly. 

Rabinow pitched the idea to watch 
companies, but none would buy it. 
Finally, Rabinow struck a deal with the 
president of another watch company, 
General Time, completely by chance. 
They were returning from a meeting 
in the same car when, during a conver- 
sation, the president inquired about 
the watch. He offered Rabinow $10,000 
a year plus a penny a clock for the 
rights to the technology. General Time 
made the clocks for about 20 years and 
Rabinow earned between $20,000 and 
$30,000 a year in royalties. 

Surprisingly, that was the most 
money Rabinow ever earned from 
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The United Inventors Association (UIA)— 
an umbrella organization for many regional 
U.S. inventors’ groups. 

WWW. geocities. com / cape 
Canaveral/3861 

Inventors Net—publishes new ideas on its 
Web site for potential buyers. 


members.aol.com/mikinient 
[index.html 

Institute of Inventors—a nonprofit organi- 
zation of inventors that gives advice. 
www.inventions.org 

Inventors Assistance League—helps inven- 
tors protect and market their inventions. 
patents.uspto.gov 

U.S. Patent and Trademark Office—contains 
an index of patents issued since 1976. 
www.popsci.com/context/forums 
Discuss your invention or idea and trade 
tips at PoPULAR Science's Inventors Forum. 


any of his inventions. Many of them 
were developed at NIST, and any 
technology built with government 
money belongs to the government 
meaning anyone in the United 
States can use it for free. The dis- 
play case in his home, which also 
includes a headlight dimmer 

and proximity fuses for guided 
missiles, is a reminder of this 
fact. Rabinow is credited, but 
paid only if a company asks 
him to develop an inven- 
tion further. 

But Rabinow has no 
regrets. “I lived comfort- 
ably and did what I loved to 
do," he says adamantly. In fact, he 
advises inventors to get jobs in re- 
search and development divisions 
rather than shop their inventions 
around. "Sometimes marketing is a 
matter of luck, and it's easier to get 
people's attention if you're already on 
the inside," he says. And for the indi- 
vidual inventor, marketing a new in- 
vention is only going to get tougher. 
"Companies are buying each other up, 
and the bigger they get, the more con- 


servative they get—that’s inherent in 
size,” he adds. Companies are reluc- 
tant to invest in something radically 
new because they're so heavily in- 
vested in the old, he explains: “It’s like 
fighting the inertia of the human 
race.” But if you want to make money 
and are willing to take a risk, Rabi- 
now suggests opening your own com- 
pany to manufacture and market a 
device and then selling the company 
when it becomes profitable. 

The mega-merger trend is just one 
factor contributing to the troubling 
decline in American inventiveness, says 
Rabinow. Another factor, he says, is the 
mass migration of America’s manufac- 
turing jobs to other countries. “People 
think you can do the engineering here 
and manufacture the product in places 
like China,” he says. “In the long run, 
the people who produce the stuff will 
learn how the thing works, and do the 
engineering themselves.” As evidence, 
Rabinow points to the declining num- 


Model of 

a variable 

speed friction 

drive for auto- 
mobiles that 
enables drivers to 
shift directly from 
high to low speeds. 


ber of patents issued to Americans 

in technologies such as cameras and 
automobile engines. More:than 70 
percent of patents recently issued for 
innovations in each of these two disci- 
plines have gone to foreigners. The 
only inventions of which America is 
still the champion, according to Rabi- 
now, are computers and software. But 
“how long that will last?” he asks. > 
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that resembles your deer rifle. The problem was that 
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f their exclusive Ruger rotary magazines feed 
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Forecast for . 
El Nino 


scientists can better predict what will happen next time. 


The EL Nifio Phenomenon 


THIS PAST WINTER, the world was 
hit with the most powerful EL Nino 
of the century, causing dramatic, 
and often dismaying, changes 

in normal weather patterns. 


By Douglas Gantenbein 


AN IMAGE TAKEN OF the Pacific Ocean last Septem- 
ber is startling, Made using data collected from satellites 
monitored by NASA’s Jet Propulsion Laboratory in Pasadena, 
California, the picture shows the surface level of the Pa- 
cific as clearly as a yardstick lying across a lumpy bed. One 
swatch of water—with a volume 30 times that of all the 
Great Lakes—is white, indicating that it is as much as 13 
inches higher than its normal level. That swatch runs die- 
straight across the Pacific from near Australia before it 
torpedoes South America. 

If that blob of water were put on trial for crimes against 
the climate, the photo might be Exhibit A. For its unusual 
height—caused by rogue trade winds pushing warm trop- 
ical water that belonged much farther west—was telltale 
evidence that the biggest, most dramatic El Nino of the 
century was in progress. And as the impact of that long 
white streak manifested itself during the following 
months, hardly a corner of the globe escaped. Some ef- 
fects were benign: A warm U.S. winter led to record-low 


Storms alter the jet 
stream path, disrupting 
Weather patterns 


gasoline prices. But most were not: Flash floods killed 
cattle and destroyed crops in Africa. Brushfires twice the 
size of England scorched remote portions of drought- 
plagued Australia. Killer tornadoes struck the southern 
United States, while waves and high tides eroded West 
Coast shorelines. All told, a global death toll of 7,000 or 
more, combined with more than $10 billion in damages. 
"There were block-buster impacts all over the world," says 
Michael McPhaden, a scientist who tracks El Nino for the 
National Oceanic and Atmospheric Administration. "This 
El Nino is going to be a benchmark for years to come." 
Certainly, this was the best-documented, most-watched 
such event in history, and will stand out as the El Nino 
that showed how far science has come in little more than 
a decade in its ability to track and analyze these events. 
But it also revealed how much there 
still is to learn. Forecasting 


computer models that 
many researchers confi- 
dently believed could 
predict El Nino's on 
set and scope failed 
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In September 1997, a dagger of white 
shows water levels as much as 13 inches 
higher than normal—indicating that 

a giant El Niño is in progress. By May, 
EI Nino is receding. 
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transmitter emerging 

event, or 

missed it alto- 


gether. The pe- 
culiar behavior 
of the most re- 
cent El Nino 
which arose 
much earlier in 
the year than is 
typical and had 
much different 
impacts has 
raised ques- 
tions about 
just how the 
phenomenon 
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works. And there is a debate over ex- 
actly what has caused two decades 
of unusual El Nifio activity. 

El Nino has for centuries been a 
regular, if somewhat reckless, climatic 
event, It typically makes its presence 
felt around midwinter, hence a name 
that loosely translates as “Christ child" 
in the Spanish of the Peruvian fisher- 
men who first noticed it. El Nino be- 
gins, however, some months prior to 
that, when trade winds in the western 
tropical Pacific drop or even shift, 


ter, Pasadena, Calif. 
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iade this El Nino the best-monitored ever: One is the 

gelle, a joint U.S.-French venture launched in 1992. From | 
above Earth, Topex (a half-acronym for Ocean Topography 

f measures the Pacific's surface level along the same rout: 

With a margin of error of only 5 inches. That Information is a key 

"for El Nino, as tropical waters pile up when they are pushed by the 


trade winds responsible for jump-starting the event. 


"A second tool views the aquatic action first-hand. This 
‘Straddling the equator from New Guinea to near the coast of P. 
e Ocean (TAO) array and maintain 
‘and Atmospheric Administration, these buoys transmit da 
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on air and water 


temperature, wind, and humidity back to shore-based researchers, giving them 


detailed and immediate information on what's transpiring on the Pacific. 


Radar altimeter 
bounces signals off 
the ocean surface 
to measure height. 


switching from blowing westward to 
the east. When this happens, a body 
of warm water that normally pools in 
the ocean east of Australia begins to 
move toward the coast of Peru. Warm 
air rising from the surface of this mass— 
which is as much as 12°F warmer than 
normal—acts like a paddle stuck into 
the southern jet stream, redirecting it 
northward and altering weather from 
Australia to Canada to Africa. The 
warm water itself, meanwhile, is like a 
cap on a bottle when it hits the coast 
of Peru, halting the rise of cold, nutri- 
ent-rich water that typically emerges 
along the South American coast from 
deep in the Pacific. That drastically 
affects the food chain for marine 
mammals, birds, and fish. 

Scientists have grown steadily more 
familiar with El Nifio in the past 20 
years. "There's been a fundamental 
change since the 1982-83 El Niño,” 
the devastating event the 1997-98 El 
Niño surpassed in size, says McPhaden. 
“We didn’t even know that one was 
happening until it was almost over. In 
the 1997-98 El Nino, we could tell you 
day by day what was happening.” The 
reason? Two new powerful tools— 
instrumented satellites and buoys— 
now make it as easy for scientists 
to watch the ocean as if it were 
a wading pool in their backyard. 


Still, scientists were disappointed 
by one significant aspect of the past 
year's work on El Niño: their ability 
to forecast it accurately. While a few 
computer models suggested that an 
El Nifio would develop in 1997, none 
came close to predicting its scope or 
the speed with which it developed. 
Even the gold standard of forecasting 
turned to lead. A model developed by 
Mark Cane and Steven Zebiak at Co- 
lumbia University's Lamont-Doherty 
Earth Observatory in Palisades, New 
York, was considered the best among 
El Nifio forecasting models. But it 
didn't read the global tea leaves cor- 
rectly, forecasting an El Nino that 
was much later and smaller than the 
one that actually hit. 

Fine-tuning has revealed the prob- 
lem. Forecasts for the 1997-98 El Nino 
had been made using wind measure- 
ments gathered from ships crossing the 
tropical Pacific. That data had yielded 
good results in the past, but obviously 
wasn't telling the whole story. Since 
then, Zebiak and his collaborators have 
rerun the model using tidal measure- 
ments instead of wind and gotten re- 
sults much closer to the actual, early- 
1997 El Nifio. Tides run higher when 
there is a thicker layer of warm water 
beneath the surface, and so are a good 
barometer of undersea warming. 

El Nino experts are still striving to 
tackle the really big question: What is 
causing the unusual El Nino behavior 
of the past two decades? As McPhaden 
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notes, the El Nino of 1982 was termed 
the El Nino of the Century, based on 
its recorded impacts and anecdotal data 
on events that occurred earlier in the 
century. But the 1997-98 event is even 
larger than the one seen 15 years ago, 
making it the El Nino of the Century 
as well. Moreover, early in the 1990s 
an El Nino effect seemed to last for 
three years, something never recorded 
or even expected, suggesting a force 
working behind the scenes. 

But what? Some see the hand of 
global warming, accelerating the pace 
of El Nino formation and strengthen- 
ing each event. Supporters of global- 
warming-as-E]-Nifio-instigator include 
Kevin Trenberth, a climate analyst 
with the National Center for Atmos- 
pheric Research in Boulder, Colorado. 
“There’s evidence that global warm- 
ing didn’t have much impact until 
1979, but now it’s beginning to break 
through,” he says. If global warming is 
influencing El Nifio, says Trenberth, 
then we're in for some rough weather, 
with perhaps years on end of repeated 
and severe El Nifio events. 

Two additional arguments are on 
the table. One theory is that the recent 
El Nino epidemic is simply one of 
nature's climatic riffs, but that we 
haven't been hearing the tune long 
enough to recognize the change in key. 
One problem is that historical data on 
El Niño is sketchy prior to the early 
1970s and almost nonexistent going 
back more than 50 years. If one looks 
back further, however, fossil evidence 
suggests that something about El Nino 
has indeed changed. Fossil records of 
coral in the Galapagos Islands show 
that some 4,000 years ago, an El Nino 
occurred only every 60 years or so. 
Studies of tree rings and ice cores indi- 
cate a more recent cycle of seven years, 
still much less frequent than the pre- 
sent cycle of every three or four years. 

The other alternative? Records are 
accurate enough to show that we’re 
in the second El Nifio-intensive era of 
the past 100 years. The first was dur- 
ing the 1920s and '30s, and probably 
was responsible for the Dust Bowl, 
when drought destroyed hundreds of 
farms in Oklahoma and north Texas. 
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From the Eye of EL Niño 


THE LATE WINTER sky was such a 
stunning shade of blue and the sun 
so preternaturally warm that it was 
hard to believe that I was about to fly 
into a winter storm off the California 
coast. With crew members and scien- 
tists, I boarded a P-3 turboprop out- 
fitted for weather research. The flight 
was part of airborne experiments 
funded by the National Oceanic and 
Atmospheric Administration to pro- 
vide an intimate look at Pacific storm 
systems during an El Nino winter. 

We flew northwest from Monterey 
to intercept the storm center 1,000 
miles offshore. The crew deployed 
dropsondes, torpedo-like devices that 
measure air pressure, temperature, 
and wind speeds as they drop to the 
ocean. Onboard computers bundled 
the dropsonde data and relayed it 
via satellite to the National Weather 


The second seems to have started 
around 1976. These shifts seem to be 
due to periods of natural warming in 
the Pacific. The warming does not 
necessarily cause El Nifio but certainly 
amplifies it, creating the appearance 
of more and more severe El Niños, 
It could be that we really aren't 
looking at human. caused, global- 
warming] reasons for El Nino,“ says 
McPhaden. “It could be just part of 
the zoo of climatic animals.” 

To learn more about other animals 
in that climatic zoo, scientists will de- 
ploy powerful new tools to help record 
or predict future events. This year, 
NASA's Goddard Space Flight Center 
in Greenbelt, Maryland, plans to have 
operating an upgraded Cray supercom- 
puter. The Cray will crunch El Nifio- 
related satellite and buoy data with the 
goal of refining prediction models by 
allowing the use of more and more-de- 
tailed data. A newer, even more power- 
ful machine is set for installation in the 
year 2000. In May of that year, NASA 
and the French space agency CNES 
(Centre National d’Etudes Spatiales), 
plan to launch Jason-1, a follow-up to 


Service headquarters. The dropsondes 
provide a more detailed portrait of a 
storm than weather satellites. 

Next, we searched for a strong 
current of air that travels close to 
the surface along the storm front. 
Called the low-level jet, this river of 
air carries moisture and heat from 
the ocean surface to feed the devel- 
oping storm. When these moist 
winds carom up coastal mountain 
ranges, they can dump torrential 
rain, causing mudslides and floods. 
Although El Nifio was universally 
fingered in last winter's weather 
woes, scientists aren't sure exactly 
how it influenced individual storms. 
“We saw several strong storms in 
February with unusually wide and 
strong low-level jets,” lead scientist 
Ola Persson says, “I suspect there is 
some relationship [to El Niño], and 
we're going to be looking for it as we 
analyze the data."—Mary K. Miller 
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the ocean-measuring satellites cur- 
rently used. Jason-1 will have twice the 
measuring accuracy of the current 
satellite network. 

For the near future, the behavior 
of wind and water in the tropical Paci- 
fic seem to indicate that the next year 
or two at least will be El Nino-free. In 
fact, the trend may tip over into El 
Nifio’s sister effect, La Niña, a cool- 
ing event that typically has milder 
consequences than its warm sibling. 
By late spring, satellite data revealed 
not a torpedo of warm air slicing 
across the Pacific, but a tiny sliver of 
dissipating warmth. 

Scientists, meanwhile, are already 
hard at work on data collected during 
the most recent event, something Tren- 
berth calls *this wonderful experiment 
that Mother Nature puts on for us." 
For Trenberth and scores of researchers, 
El Niño offers a rare opportunity to 
pursue their craft and gain understand- 
ing of an phenomenon that affects 
millions of people: "What we're work- 
ing on is not only a thrilling scientific 
adventure," McPhaden says. “It also 
has great value for humanity.” 
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With new phones, your 


Can check your e-mail 
and browse the Web 
WithOUt DOOLING Up. 


By Suzanne Kantra Kirschner 


DO YOU SEND AND RECEIVE MORE phone calls or e-mail? 
When you're looking for information, do you reach for the World 
Book Encyclopedia or the World Wide Web? If your answers are 
e-mail and the Web, or you wish they were, then a new breed of 
telecommunications device variously called an e-mail phone 
or Internet phone may soon find its way into your kitchen or 
living room. 

What's an e-mail phone, or e-phone for short? Essentially, it's the merger 


of telephone and computer—or at least a tantalizing slice of what a computer 
provides. With most of these new screen phones, that means being able to 
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| PRICE: $650 
| E-MAIL: Any service provider 
WEB ACCESS: Yes 

SPECIAL FEATURE: VGA color 
touchscreen 


With some, it also means being able 
‘scour the Web to make vacation, 


ns of Us already ex- 
3nely with sin 


a tner ne But TE 


e-mail fakt cords for 
ithe computer savvy, they 
aso promise to get many 
hon-wired relatives back into 
family circles ‘that went electronic 
during the 1990s. 

‘Though e-phones are new, you'll 
more than a few choices. Alca- 
idco, Northern Telecom, Philips, 

and Uniden are each now selling such 
phones, or shortly will be, ranging in 
price from $300 to $650. Casio 

| makes a less costly model, the $149 
PhoneMate 11-380, but unlike the 
others, it receives only the 
sender's name and message sub- 
ject line, not the actual message 


|| UNIDEN EP 200 | 


| PRICE: $450 
E-MAIL: Any service provider 
| WEB ACCESS: No 
SPECIAL FEATURE: Cordless 
phone handset 


itself—for that you need a PC, 

No computer experience is re- 
quired to use an e-phone. Most let 
you sign up with your choice of In- 
ternet service provider (ISP), which 
‘typically charges about $20 per 
month. Some phones offer a prese- 


lected menu of ISPs, which can make 


getting started even easier. Ironi- 
cally, it's harder to set up an Inter- 
net phone if you already have an 
e-mail account. You'll need to get a 


battery of arcane information from, 


your current ISP, such as server au- 
thentication, domain name server 
(DNS) lookup addresses, and host 
names. Once you're past this tedious 
hurdle and enter this account infor- 
mation into the phone, you can 
check your e-mail from either your 
computer or phone. 

To access your e-mail account 


from one of these 


phones, you typi- 
cally have to 
select e-mail 
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a menu, Phones with touchscreens: 
have an icon for that on the opening 
screen. For other phones, you press 
one of the buttons lining the bottom 
or sides of the display, much as with 
an ATM machine. The phone then calls 
your ISP. When the ISP picks up, the 
phone automatically transfers your 
account name and password. Once ac- 
cepted, the ISP will start sending the 
phone your messages, They appear in 
a list with the name of the sender, 
the subject of the me: 


touching the item you want to rea 
or hitting a button next to it, the 
message will be displayed. Once 
you've read it, you can reply to the 
message, move on to the next one, 
or, with most phones, delete the 
message from your account. 

You can check your e-mail manu- 
ally, but most e-phones can also be 
set to check several times a day auto- 

matically. In automatic 
mode, the phone 
flashes to 


Now Brewing: 
Java Phones 


WHILE TODAY'S Internet phones 
let you exchange e-mail and 
maybe do some Web browsing, 
tomorrow's promise to put an 
array of products and services 
at your fingertips, much the 
way France's Minitel terminals 
have been doing for years. And 
the enabling technology will be 
Sun Microsystem's Personal Java 
operating system software. 

Personal Java can turn a 
screen phone into a device that 
can run computer programs, en- 
abling you to order anything 
from airline tickets to a pizza, 
either directly or via the Inter- 
net. You might call the pizza 
place as usual, for example, but 
use a Java "applet" running on 
the phone's screen to check off 
your toppings, select a size, and 
hit the order button. You could 
even pay for the pizza with a 
Java smart card, a product that 
is already being tested. 

Not all of a Java phone's 


added features would necessarily 
be about purchases. You might 
be able to subscribe to services 
that deliver wake-up calls, or 
remind you about impending 
anniversaries and birthdays. 
Other services, such as weather 
and school reports, might be 
more local in nature. 

Alcatel's model, the 2840 
(see main story), is expected 
to be the first Personal Java 
phone when it arrives this fall. 
There are no Java-based ser- 
vices for this phone to take 
advantage of yet, but some 
shopping services may 
be available before the 
end of this year. Sam- 
sung and Northern Telecom 
say they'll each have Java- 
based phones ready in early 
1999.—5. K. K. 
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tell you mail is waiting. If you hap- 
pen to be using the phone when it is 
scheduled to check for e-mail, the 
phone will automatically try again 
when the line is free, 

E-mail by any means can be habit- 
forming, so it's worth paying close at- 
tention to your keyboard options with 
these phones. The Philips 18,2630 
and Northern Telecom Powertouch 450 
phones have full-size, wireless key- 
boards that can be stashed elsewhere 
when not in use, The others have key- 
boards built into their units, or tucked 
away in a slide-out drawer, The wire- 
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PRICE: $299 


E-MAIL: SmartServe 

WEB ACCESS: Na 

SPECIAL FEATURE: Optional 
wireless Keyboard ($70) 


less variety are by far the easiest, 
to type on. The shde-out: 
keyboards are consid- 
erably smaller and 
more cramped, and a 
f. Keyboard drawer adds 
‘to the overall size of 
the phone. But you cant 


B4 lose the keyboard, and you 


will never have to replace the 
keyboard's batteries, as you do 
with the wireless models. 

One serious drawback to e-mail by 
phone is that none of these models 
can receive (or send) attached files, 
whether they contain documents or 
graphics, And since swapping pictures 
of the kids or grandkids via e-mail 
appendages has become one of the 
more appealing aspects of electronic 
messaging, that's a real loss, Some 
phones will attempt to display simple 
text files as part of the message, but 
other types of files will appear as. 
gibberish, or not at all. If you share 
the e-mail account with a PC and don’t 
delete the message, however, you can 
usually retrieve the message and file 
on your computer. 

Screen size matters, too, especially 
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PRICE: $149 
E-MAIL: Any service provider 
(sender name and subject only) 
WEB ACCESS: No 

SPECIAL FEATURE: Answering 
machine itt 


on e-phones designed to cruise the 
Web as well as park your e-mail. The 
Northern Telecom and the Uniden 
phones, for example, which give you 
access to e-mail but not the Web, 
have small, two-tone backlit displays, 
measuring about 3.5-inches square. 
By contrast, the Alcatel, Cidco, and 
Philips phones have displays about 
twice that size and are touchscreens. 
Cidco uses a high-resolution (640 by 
480 pixels) black-and-white display. 
The Alcatel and Philips displays are 
the same resolution, but in color. 
Starting a Web browsing session is 
similar to retrieving your e-mail. You 
touch a button or screen icon and the 
phone dials your ISP, Once connected, 
the default page (often à Web search 
page like Yahoo or Excite) is dis- 
played; The quality of the graphics 
is surprisingly good on these 
phones, but the images are not as 
big or as sharp as on desktop PCs. 


PRICE: $500 


CID CONTR ONE 


E-MAIL: Any Service provider 
WEB ACCESS: Yes 


d-white touchscreen 


And the Web browsers built into these 
phones are more limited than on their 
PC counterparts. Often, the software 
doesn't recognize some formatting 
codes, so pictures can pop up in odd 
locations. Many helper programs— 
such as Java, RealVideo, and Shock- 
Wave that add video, audio, or 
animation to Web pages are not avail- 
able, either. But for retrieving basic 
information, checking stock quotes, 
and so on, the phones are adequate 
Web surfers. 

They are not especially fast 
surfers, however. The modems inte- 
grated into these phones are usually 
28.8- or 33.6Kbps models, and you 
can't trade up later to a higher-speed 
modem, as you can with PCs, They are 
up-to-date in most phone 
features: Most support 
caller ID, call waiting, 
and call logging. The 
Cidco, Philips, and 
Uniden models 
have calendars 
and phone di- 
rectories as 
well. Only 


the Casio model has a built-in an- 
swering machine, but most support 
voice mail notification if you sub- 
scribe to your local phone company's 
voice mail service. 

More phones are on the way. Early 
next year, Samsung and others expect 
to sell Java-based e-phones that will. 
offer even more features and services 
(see “Now Brewing: Java Phones"). In 
particular, electronic banking and shop- 
ping services are expected to be a part 
of that expanded menu of options. 

Are e-phones really ready for the 
kitchen? Maybe. Certainly, many of 
these models cost more than we're 
used to spending on phones, and they 
offer something less than the kind of 
full e-mail and Web browsing capabil- 
ities we're used to with computers. 
But the notion of a universal message 
center has at least been spawned into 
the real world, and the kitchen may 
never quite be the same again. “> 
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PRICE: Not yet set 

E-MAIL: Any service provider 
WEB ACCESS: Yes 

SPECIAL FEATURE: Smart card 
reader 
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TECHNOLOGY DEVELOPED to explore Mars may now 


help scientists navigate a hostile environment here on Earth: 


the decimated remains of the Chernobyl nuclear reactor. 


If all goes as planned, a robot armed with NASA technol- 


ogy will comb through the abandoned reactor later this 


year in an effort to stave off further disaster. 


When the reactor exploded 12 
years ago, workers hastily encased the 
structure in a 198-foot-tall tomb made 
of concrete and steel. Now rain is leak 
ing into the sarcophagus, creating 
puddles of deadly nuclear waste that 
could seep through the reactor's floor 
and contaminate ground water 

Assessing the situation inside the 
sarcophagus is difficult, because radi- 
ation precludes extensive exploration 
by humans. Enter Pittsburgh-based 
RedZone Robotics, which makes 
miniature bulldozers that are used to 
clean up nuclear waste sites and other 
environmental hazards 

RedZone is building the Pioneer, 
a desk-size robotic bulldozer that moves 
on tractor treads. Using a cable at 
tached to the vehicle, and three cam 
eras mounted on it, Ukrainian opera 
tors in a lead-lined room will guide 
the radiation-hardened Pioneer 
through the sarcophagus. The robot 
will not only survey the scene, but 
may also drill out a sample of con 
crete to determine just how badly 
the tomb has deteriorated. (It is still 


undecided whether Pioneer will be 
allowed to extract any nuclear waste.) 
RedZone expects to deliver the robot 
to the Ukrainians this month 

This is not the first attempt to ex 
plore the tomb using a robot. Over the 
years, Ukrainian scientists have used 
a variety of remote devices inside the 
reactor. But the Pioneer robot, which 
will be the first Western technology 
used at Chernobyl since just after 
the initial disaster, is expected to 
withstand the harsh environment 
better than earlier robots. 

Pioneer also makes use of tech 
nology developed for the Sojourner 
robot that explored Mars last year. At 
NASA’s Ames Research Center and 
Jet Propulsion Laboratory, scientists 
are modifying the software that was 
used to analyze video images from 


Sojourner; the software will be used 
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to create a three- dimensional photo- 
realistic model of the Chernobyl reac- 
tor. When the video images from the 
Pioneer robot are combined with the 
computer model, the scientists will be 
able to precisely determine the size of 
objects inside the tomb, and the dis- 
tances between them. “We can see 
where the molten pools of lava have 
gone through the floor, and figure out 
how to get at them,” says Daryl Ras- 
mussen, a computer scientist at Ames. 
Ultimately, the virtual map will 
be turned over to the leaders of the 
G-8 nations, which have agreed to 
spend $300 million for a Chernobyl 
cleanup. It is hoped they will use the 
information to determine which areas 
of the tomb are most in need of 
shoring up, and how the reinforce 
ment can be accomplished 
As for Pioneer, it likely will find 
the Chernobyl sarcophagus to be its 
own final resting place. The robot's 
creators at RedZone say that 
while the $700,000 Pioneer 
will probably be enlisted to 
perform tasks for years to 
come inside the tomb, it will 
be too saturated with radia- 


tion to ever again emerge.) ! 
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These cars epitomize hip, but can they do 
more than grab your attention? yu AN 


By Dan McCosh 


THE BEST NEW CARS AND TRUCKS, history shows, 
confound the formula that Madison Avenue likes to 
call "selling sizzle rather than steak." Cars without 
solid performance as well as personality rarely get 
further than the showroom. 


That could be bad news for the most provocative cars on the road 
this year, four new vehicles that sing a song of self-expression: either a 
paean to the past, a rap to off-roading, or a road hugger's smooth, light 
jazz. The issue: Can they possibly deliver enough sirloin to pass muster 
with the masses? 

Our quartet of '99 models—the new Volkswagen Beetle, Mazda 
Miata, Isuzu Amigo, and Mercury Cougar—may appear mismatched. 
After all, a stylish urban people-mover; a wind-in-the-face sports car; a 
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rugged sport-utility; and a sleek sport 
coupe don’t have a great deal in com- 
mon. But if you’re looking to make a 
statement about who you are, each of 
these autos articulates—with fun and 
flair. If you prefer to blend in, don’t 
drive one of these cars. 

The New Beetle is the 
reborn leader of a per- 
sonality cult, an im- 
provisation on the 
original air-cooled 
Beetle, the iconoclas- 
tic import that still 
warms the memories 
of cresting-the-hill 
baby boomers. 

VW is one of the 
few companies with 
enough heritage to 
carry off such a campaign, but it’s 
hardly the first to attempt a revival of 
an icon. Mazda’s Miata, refurbished 
for the 1999 model year, leans on the 
spirit of such revered British sports 
cars as the Lotus Elan. And even to- 
day’s sport-utility vehicles are based 
in part on throwback design and tech 
nology that retain the spirit of the 
rugged World War II jeep. 

Nostalgia isn’t the only way to give 
a car a distinctive persona. The chis- 
eled *edge" design developed for the 
new Mercury Cougar is largely a reac- 
tion to the overly rounded "aero" look 
that seemed so radical when introduced 
on the 1983 Ford Thunderbird. Mer- 
cury hopes to stage a revival of its own 
by catching the attention of a genera- 
tion of enthusiasts whose gaze is clearly 
divided between conventional ideas 
of "sportiness" and the backwoods 
utility of pickups and SUVs. 

Nostalgia sure works for Volkswagen, 
however. In reincarnating the Beetle, 
VW captures the spirit of the rear-en- 
gine, air-cooled phenomenon that 


hasn't been imported into the United 
States since 1979. But few of the de- 
tails are the same. 

The New Beetle is based on the 
front-drive, transverse-engine Golf 
platform, using the architecture of 
the basic econobox that Volkswagen 

introduced in 1975, 
mainly to address 
the deficiencies 

of the old Beetle. 
The Bug, which 
was a radical engi- 


neering exercise in 


Mazda's Miata, a classic open-top 
sports car in the tradition of the 
Lotus Elan, keeps the instrument 
panel and interior simple. 


1932, embodied numerous ideas that 
never caught on in the automotive 
mainstream, ranging from the engine 
mounted behind the rear axle to tor- 
sion bar suspension. The Colf plat- 
form had more interior room, and the 
front-drive car, with its transverse- 
mounted engine, boasted stable and 
predictable handling. By the mid-’70s, 
U.S. safety and emission standards 
doomed the Bug. It was 
unable to pass impact 
tests, and the 
engine was inef- 
ficient and dif- 
ficult to outfit 
with emission 
controls. 


The New Beetle is a charmer, from 
the arched interior to a stylized, il- 
luminated panel topped off with a 

bud vase for flowers. 


The domed shape was the product 
of intuitive understanding of aerody- 
namics—sharp curves look smooth, 
but later wind-tunnel research proved 
them inefficient at minimizing drag. 
Regardless, the familiar sweep of the 
roofline makes the New Beetle be- 
guiling—an inspired stroke that merges 
the windshield and cabin into a for- 
ward-leaning shape eager for motion. 


Seductive as it is, the design creates 
deficiencies. Most noticeable is the 

restriction of forward vision—the re- 
sult of the extreme forward sweep of 


the A-pillars framing the windshield, 
and the high-mounted outside mirrors. 
Hip room is expansive, and the arch 
of the roof peaks over the front seats, 
creating top-hat space for both the 
driver and passenger. The downward 
slope at the rear makes occupants 
there—even sub-six-footers—tip their 
heads, however. Trunk room likewise 
is minimal, although the rear seat 
folds to accommodate larger loads. 
R The interior is nearly as rad- 
ical as the exterior— 
ke with wide surfaces of 
hard plastic, molded 
in various textures, 
creating a minimalist 
effect. The front seats 
are solid and support- 
ive; the rear, less so. 
The new Golf- 
based chassis has a 
strut-type front sus- 
pension, with a coil- 
spring, torsion-beam, trailing-arm 
suspension at the rear. Handling is 
quick and precise, although the stan- 


dard 115-horsepower 2.0-liter four- 
cylinder gasoline engine takes 10 sec- 
onds from 0 to 60 mph. (A diesel is 
optional, and a 150-hp turbocharged 
k option is in the works.) 
Braking distances on 
our non-ABS vehicle 
were longish. (ABS is 
available as an op- 
tion.) On the highway, 
it is susceptible to 
crosswinds, a trait 
inherited from the 
Beetle’s nonaerody- 
namic shape. 

Cheerful contradic- 
tion is part of the New Beetle’s 
charm: It’s more like a sport coupe 
than a compact sedan, despite the 
absence of a traditional sport coupe 
shape. Carrying capacity and utility 
are limited, but it’s loaded with curb 
appeal, The price starts at $15,700— 
hefty for a small sedan, but midrange 
for sport coupes. 

The Cougar is as radical a depar- 
ture for what has been Ford’s family- 


car division as the New Beetle is for 
VW. The Cougar is a leading-edge de- 
sign statement—the wide track and 
chiseled appearance created by hori- 

y zontal folds in the steel side panels 
lend a distinctive road-hugging stance. 

t Just as the New Beetle is a design study 
superimposed on an existing chassis, 
the Cougar is a striking coupe body 
with the transverse-drive chassis de- 
veloped for the four-door Mercury 
Mystique underneath. 

At one point in the Cougar’s con- 

ception, Mercury attempted a riff on 


The Isuzu Amigo is a serviceable, 
jack-of-all-trades sport-utility with 
a spartan interior and a removable 
soft top that adds flare. 


the classic two-door 
coupe format by 

adding a second 

set of rudimen- 
tary, rear-hinged 
doors that enlarged 
access to the rear seats. 
That idea never went far but under- 
scored the interest in a fully usable 
four-seater. The resulting production 
car retains some of the sculptured 
appearance of the concept and finds 
some solutions to such drawbacks as 
limited passenger room and lack of 
rearward visibility. 

The wedge-shaped profile is low- 

slung, but four passengers can sit 


The low-slung, road-hugging Mi 

cury Cougar is a distinctive design 
statement. Its sharp-edged theme 
carries through the roomy interior, 


comfortably—a 
highlight in a cat- 
egory that usually 
shortchanges at 
least two of them. 
Rear visibility 
through the expansive rear 
window and large quarter windows is 
good as well. 

With a 106-inch wheelbase, the 
Cougar is slightly larger than most sport 
coupes. The silky-smooth 2.5-liter dohc 
V6 produces 170 hp, which gets it to 
60 mph in 7.9 seconds. (The base en- 


gine has four cylinders.) It tends to suf- 
fer from sluggish throttle return, which 
makes upshifts slow and hurts throttle 
control in corners—apparently the re- 
sult of calibrating the throttle closing 
to smooth upshifts. The relatively slow 
steering response inhibits the car 
somewhat on the slalom but imparts 
a stately feel on the highway. The net 
result: a high-style cruiser with an un- 
expectedly large and useful interior. 

The Amigo is an open-top sport- 
utility that attempts to push all the 
buttons for the hard-core off-roader. 
The Amigo's basic platform is a four- 
wheel-drive, light-truck-based sport- 
utility with enough off-road cues to 
make its soft suspension something of 
a surprise. Wheel hop on rough sur- 
faces results from weak shock damp- 
ing and the soft spring rates, and the 
body leans heavily in corners. 

The outboard-mounted spare tire 
hangs on a side-hinged rear door that 
should make rear access easy. But the 
zip-up rear curtain is awkward to re- 
move, as is the whole 

soft top. Even the 
rear seat takes simul- 


taneous release of 
catches on opposite 
sides to lower. 

Some of this awk- 
wardness is inherent 
in the rough-and- 
ready SUV style. But 

the effect is of disso- 
nant compromise. The 
four-wheel-drive controls un- 
derscore the split personality. You en- 
gage 4WD via a button on the dash, 
while the low range gets a lever on 
the floor. It's confusing. 

The smooth-running and powerful 

205-hp 3.2-liter V6 hustles the 3,660- 
pound vehicle to 60 mph in a mere 8.1 
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ISUZU AMIGO 


0-30 mph (sec) 
0-60 mph (sec.) 


30-50 ) mph (sec. 
50-70 mph (sec. 


600-foot slalom (mph) 
Double-lane change (mph) | 64,8 1 58.0 


Cold (ft) 141 E 
Warm 5 ) 136 


Idle (dBA) 
60 mph (dBA) 
0-60 mph (dBA) 


City/highway (mpg) 


Engine. dohc 1.8-titer 4-inline  sohc2.0-Uter4-inne — dohe 3.2-liter V6 
Valves/eytinder 4 2 4 

Power (hp @ rpm) 140 @ 6,500 115 @ 5,200 205 @ 5.400 
Torque (ft.-lb. @ rpm) 119 (9 5,500 molum E 


Transmission 5-speed 


Front suspension Control arms, coil springs 


coil springs 
. DIS pem 


1 torsion ED 
coil spring 
Vented disc/vented disc — Vented disc/disc 


Rear suspension. Control arms, coil springs. 


Brakes, f/r Vented disc/drum. Vented disc/dise 


ABS 3-channel 


Wheelbase (in.) E T 969 
Length (in.) 168.0 
Width (in.) . 4 704. 
Height (in.) 1 I 67.0 
Curb weight (Ibs.) 3,660 
F/r distribution (%) 54/46 
Headroom (f/r in.) 38.9/37.3 
42.8/NA 394/330 421/333 
Shoulder room (f/r in.) 49.7/NA 52.8/49.4 56.3/55.7 
| Passenger volume (cu. ft.) 27 B43 937 
Trunk volume (cu. ft.) 51 12.0 210 
Fuel tank (gal 127 145. 477 


37.1/NA 41.3/36.7 


Legroom (f/r in.) 


Airbags Dual Frontal and side Dual 


Side-impact protection Yes 


Yes Yes Yes 
Base price $20,220 $15,700 $19,795 $17,095 


Price as tested $23,530 $16,110 $20,495 $19,090 


16-inch wheels with 
P245 tires, $500; 
fender flares, $200. 


Equipment package, 
$2,330; floor mats, $80 


Sport package, $410 Sport group, $775; 
comfort group, $720; 


ABS, $500. 
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seconds. The Amigo also has ample 
low-end torque for trailer towing. 

In stark contrast to the ambiguous 
Amigo, the Miata is pure fun. Con- 
ceived as an imitation-in-spirit of 
classic British sports cars, it quickly 
established its own identity. A strict 
two-seater, the original Miata was a 
minimalist sports car with scant trunk 
room. Yet it soon began evolving, with 
power and suspension improvements. 
The '99 model offers a bigger trunk, 
stationary headlights instead of pop- 
ups, and a bit more power. 

The Mazda still has one of the 
smartest manual tops, with smooth- 
operating catches and a glass rear 
window. The engine is a 140-hp 1.8- 
liter four-cylinder. The five-speed 
manual shifts with a flick of the wrist. 

The high speeds posted in the 
slalom and double-lane change testify 
to its agility. Powerful brakes posted 
the shortest stopping time, even with- 
out ABS. But beyond the numbers, 
the Miata makes any road interesting 
—with constant feedback through 
the wheel and pedals, and satisfying 
sounds from the gearbox and exhaust. 
The Miata has crept up in price to 
more than $20,000—a bargain com- 
pared with the roadsters introduced 
in the past few years, but at the high 
end of this group of ego boosters. 

The Miata may be the best value 
for the money among pure sports 
cars. This evaluation could well apply 
to the Cougar among other sport 
coupes. The two are very different, 
however. The Miata is an unadul- 
terated sports car, with the accompa- 
nying limited room; the Cougar is a 
civilized four-seat touring coupe 
whose style and packaging is somewhat 
compromised by subdued responses. 

The Isuzu Amigo fits the jack-of- 
all-trades SUV category reasonably well, 
but aside from the engine performance, 
it is only a middle-of-the-road effort. 

The standout is the Beetle, which 
appears to have carved out a new 
niche. It is a sports car for some, a 
style statement for others. It is a rea- 
sonably flexible, useful car that feeds 
the psyche without breaking the 
bank. But mainly, it's lots of fun. 9 


AMERICA’S BEST-SELLING COMPACT PICKUP F 


NO OTHER 


ONLY AVAIL 


Josh put a new twist on an old philosophy. To be one with everything, he says, you've gotta have one of everything. 
That's why he also has the new Ford Ranger. So he can seek wisdom on a mountain top. 


Take off in hot pursuit of enlightenment. And connect with Mother Earth. By looking no further than into 


= 


the planet's coolest 4-door compact pickup. 


He says it gives him easy access to inner peace. 


m Which makes him one happy soul. 
Introducing the 


New Ranger 


“Based on an average of consumer-reported problems at 3-months 
1-800-258-FORD or ‘ownership in a survey of Ford and competitive models designed and 
www. ford. oom built in North America. "'Excluding non-Ford branded derivatives. 


An amateur rocketeer i yt re IT] C 


falls from space and 
his rescuers turn out 
to be smarter than 


he ever imagined. 
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By David Brin 


CAMERAS STARE ACROSS A forbidden desert, monitoring disputed terri- 
tory in a conflict so bitter that the opponents cannot even agree on what 
to name it. 

One side calls the struggle a war with countless innocent lives in jeopardy. 

The other side claims there are no victims. 

And so suspicious cameras peer and pan, alert for encroachment. Vigilant 
camouflaged monitors scan from atop hills or under innocuous piles of stones. 
They hang beneath highway culverts, probing constantly for a hated enemy. 
For some time—months, at least—these guardians have succeeded in staving 
off incursions across the sandy desolation. 

That is, until technology changes yet again, shifting the advantage briefly 
from defense to offense. 

When the enemy struck this time, their first move was to take out those 
guardian eyes. 


INFILTRATORS ARRIVED at dawn, under the glare of the rising sun. Several 
hundred little flying machines jetted through the air, skimming very low to 
the ground on gusts from whispering motors. Each device, no larger than a 
hummingbird, followed a carefully scouted path toward its selected target, 
some stationary camera or sensor. The attackers even looked like native desert 
birds, in case they were spotted during those crucial last seconds. 

Each little drone landed behind the target, in its blind spot, and unfolded 
wings that transformed into high-resolution graphics displays, depicting 
perfect false images of the same desert scene. Each robot inserted its illusion 
in front of the guardian lens—carefully, so as not to create a suspicious flicker. 
Other small spy machines sniffed out camouflaged seismic sensors and 
embraced them gently, providing new cushioning that would mask the 
tremors to come. 

The robotic attack, covering an area of more than a hundred square kilo- 
meters, took only eight minutes to complete. The desert now lay unwatched, 
undefended. 

From over the horizon, giant vehicles started moving in. They converged 
along several roadways toward the same open area—17 quiet, hybrid-electric 
tractor trailers disguised as commercial cargo transports, complete with 
company holo-logos blazoned on their sides. But when their paths intersected 
at the chosen rendezvous, a more cryptic purpose revealed itself. Crews 
wearing dun-colored jumpsuits leaped from the cabs to start unlashing 
container sections. Auxiliary generators set to work. The air began to swirl 
with shimmering waves of exotic stench, as pungent volatiles gushed from 
storage tanks to fill pressurized vessels. Electronic consoles sprang to life, 
and hinged panels fell away from the trailers, revealing long, tapered objects 
that lay on slanted ramps. 

With a steady whine, each cigar shape lifted its nose from horizontal to 
vertical, aiming skyward, while stabilizer fins popped open at the tail end. 
Shouts between the work crews grew more tense as a series of tightly coordi- 
nated countdowns commenced. There wouldn’t be much time to spare 
before the enemy—sophisticated and wary—picked up enough clues and 
figured out what was going on. 
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WITH THE MILLENNIUM a mere 17 
months away, PoPULAR Science wondered 
how science and technology might 
change life in the 21st century. Tak- 
ing a cue from the turn of the last 
century, when famous authors like 
Jules Verne and H.G. Wells presented 
their visions of the future, over the 
next year and a half POPULAR SCIENCE 
will ask some of today's best-known 
science fiction writers to envision 
life in the next 100 years, particu- 
larly in the areas most likely to see 
the greatest expansion of human ac- 
tivity: outer space, cyberspace, and 
inner space. Our first glimpse of the 
near future comes from David Brin, 
whose Uplift novels have attracted 
both critical acclaim and a cult fol- 
lowing. Brin’s other works have fore- 
shadowed developments like global 
warming and the Internet. A 1997 
movie directed by Kevin Costner was 
loosely based on Brin’s novel The 
Postman. His 1998 nonfiction book, 
The Transparent Society, deals with 
the range of unexpected threats and 
opportunities facing society in the 
electronic age. Brin's vision is well- 
grounded in hard science; he holds a 
doctorate degree in space physics and 
is a former fellow at the California 
Space Institute and a researcher at 
the Jet Propulsion Laboratory. 
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Soon every missile was aimed . . . 
launch sequences engaged . . . and 
targets acquired. All they lacked were 
payloads. 

Abruptly, a dozen figures emerged 
from an air-conditioned van, wearing 
snug suits of shimmering material and 
garishly painted helmets. Each one 
carried a small satchel that hummed 
and whirred, pumping air to keep the 
suit cool. Several had trouble walking 
normally. Their gait seemed rubbery, 
as if both excited and anxious at the 
same time. One of the smaller figures 
even briefly skipped. 

A dour-looking woman wearing 
a badge and a uniform 
awaited them, holding a 
clipboard. She confronted 
the tallest figure, whose 
helmet bore a motif of 
flames surrounding a 
screaming mouth. 

“Name and scan,” 
she demanded in a level 
tone of voice. 

The helmet visor 
swiveled back, revealing a 
heavily tanned face, about 30, 
with eyes the color of a cold sea. 

“Hacker Torrey,” he said, as her 
clipboard automatically sought his left 
iris, reading its unique patterns to con- 
firm his ID. *And yes," he continued, 
“I affirm that I'm doing this of my own 
free will. Can we get on with it?" 

"Your permits seem to be in order," 
the woman replied, unhurriedly. “Your 
liability bond and waivers have been 
accepted. The government won’t 
stand in your way.” 

The tall man shrugged, as if the state- 
ment was both expected and irrelevant. 
He flung the visor back down. There 
were other forces to worry about, more 
formidable than mere government. 
Forces who were desperate to prevent 
what was about to take place here. 

Ata signal, all of the suited figures 
rushed to ladders that launch-crew 
members braced against the side of each 
rocket. Each hurried up the makeshift 
gantry and, slipping inside a narrow 
capsule, squirmed into the cramped 
couch with unconscious grace, having 
practiced the motions hundreds of 


times. Even the novices knew exactly 
what they were doing. What the dangers 
might be. The costs and the rewards. 

Hatches slammed shut and hissed 
as they sealed. Muffled shouts could 
be heard as final preparations were 
completed. 

The countdown for the first missile 
reached zero. 

“Yeeeee-haw!” Hacker Torrey 
shouted, before a violent kick of igni- 
tion flattened him against the airbed. 


He had done this several times before, 
yet the sheer ecstatic rush of this mo- 
ment beat anything else on Earth. 

Soon, he would no longer even be 
part of the Earth . . . for a little while. 

Seconds passed amid a brutal shak- 
ing as the rocket clawed its way skyward. 
A mammoth hand seemed to plant it- 
self on his chest and shove, expelling 
half the contents of his lungs in a moan 
of sweet agony. Friction heat and ion- 
ization licked the transparent nose 
cone just inches from his face. Shoot- 
ing toward the heavens at Mach 5, he 
felt pinned, helplessly immobile . . . 
and completely omnipotent. 

I'm a god! 

Somehow he drew enough breath to 
let out another cry—this time a shout 
of elated greeting as black space spread 
before the missile's bubble nose, 
flecked by a million glittering stars. 

Back on the ground, the last rocket 


was gone. Frenetic cleanup efforts then 
began, even more anxious than setup 
had been. Reports from distant warning 
posts told of incoming flying machines, 
racing toward the launch site at high 
speed. Men and women sprinted back 
and forth across the scorched desert 
sand, packing up to depart before the 
enemy arrived. 

Only the government official moved 
languidly, using computerized scanners, 
meticulously adding up the damage to 
vegetation, erodible soils, and tiny ani- 
mals. It was pretty bad, but localized, 
without appreciable effect on endan- 
gered species. A reconditioning 

service had already been called 
à, for. Of course that would not 
satisfy everybody 

She handed over an es- 

timated bill as the last team 
member revved his hybrid 
engine, impatient to be off. 
“Aw, man!" he complained, 
reading the total. “Our club 
will barely break even on 
this launch!" 
"Then pick a less expensive 
hobby," she replied, and stepped 
back as the driver gunned his truck, 
roaring away in a cloud of dust, inci- 
dentally crushing one more small bar- 
rel cactus enroute to the highway. The 
vigilant monitoring system in her clip- 
board noted this and made an adden- 
dum to the excursion society's final bill. 

Sitting on the hood of her jeep, she 
waited for another “club” to arrive. One 
whose members were just as passion- 
ate as the rocketeers. Just as skilled and 
dedicated, even though both groups 
hated each other. Sensors announced 
they were near, coming fast from the 
west—radical environmentalists whose 
no-compromise aim was to preserve 
nature at all costs. 

The official knew what to expect 
when they arrived, frustrated to find 
their opponents gone and two acres of 
precious desert singed. She was going 
to get another tongue-lashing for being 
“evenhanded?” in a situation where so 
many people insisted that you could 
only choose sides. 

Oh well, she thought. It takes a thick 
skin to work in government nowadays. 


Nobody thinks you matter much. They 
don't respect us like in the old days. 

Looking up, she watched the last of 
the rocket contrails start to shear apart, 
ripped by stratospheric winds. For some 
reason it always tugged the heart. And 
while her intellectual sympathies lay 
closer to the eco-enthusiasts, a part of 
her deep inside thrilled each time she 
witnessed one of these launches. So 
ecstatic—almost orgiastic—and joy- 
fully unrestrained. 

“Go!” She whispered with a touch 
of secret envy toward the distant glitters, 
already arcing over the pinnacle of their 
brief climb and starting their long 
plummet toward the Gulf of Mexico. 


HACKER TORREY FOUND out some- 
thing was wrong just after the stars 
blurred out. 

Flames flickered around the edges of 
his heat shield, probing every crevice, 
seeking a way inside. These flickers an- 
nounced the start of re-entry, one of the 
best parts of this expensive ride, when 
his plummeting capsule would shake and 
resonate, filling every blood vessel with 
more exhilaration than you could get 
anywhere this side of Las Vegas. Some 
called this the new “superextreme hobby” 
. +. more dangerous than any other sport 
and much too costly for anybody but an 
elite to afford. That fact attracted some 
rich snobs, who bought tickets just to 
prove they could, and wound up puking 
in their respirators or screaming in terror 
during the long plunge back to Earth. 

As far as Hacker was concerned, 
those fools only got what they deserved. 
The whole point of having money was 
to do stuff with it! And if you weren't 
meant to ride a rocket, you could always 
find a million other hobbies. 

An alarm throbbed. He didn't hear 
it—his eardrums had been drugged and 
clamped to protect them during the 
flight. Instead, he felt the tremor 
through a small implant in his lower 
jaw. In a simple pulse code the com- 
puter told him. 

GUIDANCE SYSTEM ERROR. 

FLIGHT PATH CORRECTION MISFIRED. 

CALCULATING TRAJECTORY TO NEW IMPACT ZONE. 

“What?” Hacker shouted, though the 
rattle and roar of re-entry tore away his 
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words. “To hell with that! I paid for a 
triple redundancy system—” 

He stopped, realizing it was point- 
less to scream at the computer, which 
he had installed himself, after all. 

“Call the pickup boats and tell 
them—” 

COMMUNICATION SYSTEM ENCRYPTION ERROR. 

UNABLE TO UPLOAD PRE-ARRANGED 
SPECTRUM SPREAD. 

UNABLE TO CONTACT RECOVERY TEAMS. 

“Override encryption! Send in the 
clear. Acknowledge!” 

No answer came. The pulses in his 
jaw dissolved into a plaintive, juttering 
thythm as subprocessors continued 
their mysterious crapout. Hacker 
cursed, pounding the wall of the cap- 
sule with his fist. Most amateur rock- 
eteers spent years building their own 
suborbital craft, but Hacker had paid 
plenty for a “first class” pro model. 
Someone would answer for this ut- 
ter incompetence! 

Of course he'd signed waivers. 
Hacker would have little recourse under 
the International Extreme Sports Treaty. 
But there were 50,000 private investi- 
gation and enforcement services on 
Earth. He knew a few that would bend 
the uniform ethics guidelines of the 
Cop Guild, if paid enough in advance. 

"You are gonna pay for this!" he 
vowed, without knowing yet who should 
get the brunt of his vengeance. The 
words were only felt as raw vibrations 
in his throat. Even the sonic pickups 
in his mandible hit their overload set 
points and cut out, as turbulence hit a 
level matching any he had ever known 
... then went beyond. The angle of re- 
entry isn't ideal anymore, he realized. 
And these little sport-capsules don't leave 
much margin. 

I could be a very rich cinder any 
moment now. 

The realization added a new dimen- 
sion that had not been there during any 
of his previous amateur suborbital 
flights. One part of Hacker actually 
seemed to relish a novel experience, 
scraping each nerve with a howling 
veer past death. Another portion could 
not let go of the galling fact that some- 
body had goofed. He wasn't getting 
what he'd paid for. 


THE WORLD STILL shook and harsh 
straps tugged his battered body when 
Hacker awoke. Only now the swaying, 
rocking motion seemed almost restful, 
taking him back to childhood, when 
his family used to “escape civilization” 
on their trimaran wingsail yacht, steer- 
ing its stiff, upright airfoil straight 
through gusts that would topple most 
other wind-driven vessels. 

“Idiots,” Hacker's father used to 
grumble each time he veered the agile 
craft to avoid colliding with some 
daytripper who didn't grasp the concept 
of right-of-way. "The only ones out here 
used to be people like us, who were 
raised for this sort of thing. Now the 
robofacs make so much stuff, even 
fancy boats, and everybody's got so 
much free time. Nine billion tourists 
crowding everywhere. It's impossible 
to find any solitude!" 

"The price of prosperity, dear," his 
mother would reply, more soft-heart- 
edly. “At least everybody's getting 
enough to eat now. And there is no 
more talk of revolution." 

“But look at the result! This mad 
craze for hobbies! Everybody's got to 
be an expert at something. The best 
at something! I tell you it was better 
when people had to work to survive." 

"Except for people like us?" 

"Exactly," Father had answered, 
ignoring his wife's arch tone. "Look 
how far we have to go nowadays just 
to have someplace all to ourselves." 

The old man's faith in rugged self- 
reliance extended to the name he in- 
sisted on giving their son. And Hacker 
inherited—along with about a billion 
New Dollars—the very same quest. 
To do whatever it took to find some- 
place all his own. 

As Hacker's blurry vision returned, 
he saw that the space pod lay tilted 
more than halfway over to its side. It's 
not supposed to do that, he thought. It 
should float upright. 

A glance to the left explained 
everything. Ocean surrounded the 
capsule, but part of the charred heat 
shield was snagged on a reef of coral 
branches and spikes that stretched 
far to the distance, filled with bright 
fish and undulating subsea vegeta- 


tion. Nearby, he saw the parasail 
chute that had softened final im- 
pact. Only now, caught by ocean 
currents, it rhythmically tugged at 
Hacker’s little refuge. With each 
surge, the bubble canopy plunged 
closer to a craggy coral outcrop. 
Soon it struck hard. He did not hear 
the resulting loud bang, but it made 
the implant in his jaw throb. Hacker 
winced, reflexively. 

Fumbling, he released the straps 
and fell over, cringing in pain. That 
awful re-entry would leave him 
bruised for weeks. And yet. 

And yet, I'll have the best story to 


tell. No one will be able to match it! 

The thought made him feel so 
good, Hacker decided maybe he 
wouldn’t take everything when he 
sued whoever was responsible for the 
capsule malfunction. Providing the 
pickup boats came soon, that is. 

The bubble nose struck coral again, 
rattling his bones. A glance told him a 
hard truth. Materials designed to with- 
stand launch and re-entry stresses 
might not resist sharp impacts. An 
ominous crack began to spread. 

Standard advice was to stay put 
and wait for pickup, but this place 
would be a coffin soon. 

I better get out of here. 

Hacker flipped his helmet shut 
and grabbed the emergency exit lever. 


A reef should mean an island's nearby. 
Maybe mainland. I'll hoof it ashore, 
borrow someone's phone, and start 
dishing out hell. 


ONLY THERE WAS no island. Nothing 
lay in sight but more horrible reef. 

Hacker floundered in a choppy 
undertow. The skin-suit was strong, 
and his helmet had been made of 
Gillstuff—semipermeable to draw 
oxygen from seawater. The technol- 
ogy prevented drowning as currents 
kept yanking him down. But repeated 
hits by coral outcrops would turn him 
into hamburger meat soon. 


Once, a wave carried him high 
enough to look around. Ocean, and 
more ocean. The reef must be a 
drowned atoll. No boats. No land. 

No phone. 

Sucked below again, he glimpsed 
the space capsule, caught in a ham- 
mer-and-vice wedge and getting 
smashed to bits. I’m next, he thought, 
trying to swim for open water, but 
with each surge he was drawn closer 
to the same deadly site. Panic clogged 
his senses as he thrashed and kicked 
the water, fighting it like some over- 
powering enemy. Nothing worked, 
though. Hacker could not even hear 
his own terrified moans, though the 
jaw implant kept throbbing with 
clicks, pulses, and weird vibrations, as 


if the sea had noticed his plight and 
now watched with detached interest. 

Here it comes. He turned away, 
knowing the next wave cycloid would 
smash him against those obdurate, 
rocky spikes. 

Suddenly, he felt a sharp poke in the 
backside. Too early! Another jab, then 
another, struck the small of his back, 
feeling nothing like coral. His jaw ached 
with strange noise as someone or some- 
thing started pushing him away from 
the coral anvil. In both panic and aston- 
ishment, Hacker whirled to glimpse a 
sleek, bottle-nosed creature interposed 
between him and the deadly reef, re- 
garding him curiously, then moving to 
jab him again with a narrow beak. 

This time, he heard his own moan 
of relief. A dolphin! He reached out 
for salvation and, after a brief hesita- 
tion, the creature let Hacker wrap his 
arms all around. Then it kicked hard 
with powerful tail flukes, carrying him 
away from certain oblivion. 


ONCE IN OPEN water, he tried to keep 
up by swimming alongside his rescuer. 
But the cetacean grew impatient and 
resumed pushing Hacker along with its 
nose. Like hauling an invalid. Which 
he was, of course, in this environment. 

Soon, two more dolphins converged 
from the left, then another pair from 
the right. They vocalized a lot, combin- 
ing sonar clicks with loud squeals that 
resonated through the crystal waters. 
Of course Hacker had seen dolphins 
on countless nature shows, and even 
played tag with some once, on a diving 
trip. But soon he started noticing some 
strange traits shared by this group. For 
instance, these animals took turns mak- 
ing complex sounds, while glancing at 
one another or pointing with their 
beaks . . almost as if they were holding 
conversations. He could swear they 
were gesturing toward him and sharing 
amused comments at his expense. 

Of course it must be an illusion. 
Everyone knew that scientists had 
charted the limits of dolphin intelli- 
gence. They were indeed very bright 
animals—about chimpanzee equiva- 
lent—but had no true, human-evel 
speech of their own. 


And yet, watching a mother lead 
her infant toward the lair of a big oc- 
topus, he heard the baby’s quizzical 
squeaks alternate with slow repeti- 
tions from the parent. Hacker felt 
sure a particular syncopated popping 
meant octopus. 

Occasionally, one of them would 
point its bulbous brow toward Hacker, 
and suddenly the implant in his jaw 
pulse-clicked like mad. It almost 
sounded like the code he had learned, 
in order to communicate with the 
space capsule after his inner ears were 
clamped to protect them during 
flight. Hacker concentrated on those 
vibrations in his jaw, for lack of any- 
thing else to listen to. 

His suspicions roused further when 
mealtime came. Out of the east there 
arrived a big dolphin who apparently 
had a fishing net snared around him! 
The sight provoked an unusual senti- 
ment in Hacker—pity, combined with 
guilt over what human negligence had 
done to the poor animal. He slid a knife 
from his thigh sheath and moved to- 
ward the victim, aiming to cut it free. 

Another dolphin blocked Hacker. 
"I'm just trying to help!” He com- 
plained, then stopped, staring as other 
members of the group grabbed the net 
along one edge. They pulled backward 
as the “victim” rolled round and 
round, apparently unharmed. The net 
unwrapped smoothly till 20 meters 
flapped free. Ten members of the pod 
then held it open while others circled 
behind a nearby school of mullet. 

Beaters! Hacker recognized the 
hunting technique. They'll drive fish 
into the net! But how— 

He watched, awed as the dolphins 
expertly cornered and snared their 
meal, divvied up the catch, then ti- 
died up by rolling the net back around 
the original volunteer, who sped off to 
the east. Well I'm a blue-nosed gopher, 
he mused. Then one of his rescuers 
approached Hacker with a fish 
clutched in its jaws. It made offering 
motions, but then yanked back when 
he reached for it. 

The jaw implant repeated a rhythm 
over and over. It's trying to teach me, 
he realized. 


la Augustis 


zs 


“Is that the pulse code for fish?" he 
asked, knowing water would carry his 
voice but never expecting the crea- 
ture to grasp spoken English. 

To his amazement, the dolphin 
shook its head. No. 

“Uh,” he continued. “Does it 
mean food? Eat? Welcome stranger?” 

An approving blat greeted his final 
guess, and the Tursiops flicked the 
mullet toward Hacker, who felt sud- 
denly ravenous. He tore the fish 
apart, stuffing each bit of it through 
his helmet’s chowlock. 

Welcome stranger? He pondered. 
That's mighty abstract for a dumb beast 
to say. Though, l'll admit, it's friendly. 


THAT DAY PASSED, and then a tense 
night that he spent clutching a sleep- 
ing dolphin by moonlight while clouds 
of phosphorescent plankton drifted by. 
Fortunately, the same selective-perme- 
ability technology that enabled his hel- 
met to draw oxygen from the sea also 
provided a trickle of fresh water, filling 
a small reservoir near his cheek. I’ve got 
to buy stock in this company, he thought, 
making a checklist for when he was 
picked up tomorrow. 

Only pickup never came. The next 
morning and afternoon passed pretty 
much the same, without catching 
sight of land or boats. The world al- 
ways felt so crowded, he thought. Now 
it seems endless and unexplored. 

Hacker started earning his meals 
by helping to hold the fishing net 
when the group harvested dinner. 
The second night he felt more re- 
laxed, dozing while the dolphins’ 
cliquey gossip seemed to flow up his 
jaw and into his dreams. On the third 
morning, and each of those that fol- 
lowed, he felt he understood just a bit 
more of their simple language. 

He lost track of how many days and 
nights passed. Slowly, Hacker stopped 
worrying about where the pickup boats 
could be. Angry thoughts about law- 
suits and revenge rubbed away under 
relentless massaging by current and 
tide. Immersed in the dolphins’ com- 
munal sound field, he began concern- 
ing himself instead with daily problems 
of the tribe, like when two young males 


got into a fight, smacking each other 
with their beaks and flukes until adults 
had to forcibly separate them. Using 
both sign language and his growing vo- 
cabulary of click-code, Hacker learned 
that a female (whose complex name he 
shortened to Chee-Chee) was in heat. 
The young brawlers held little hope of 
mating with her. Still, their nervous en- 
ergy needed an outlet. At least no one 
had been seriously harmed. 

An old-timer—Kray-Kray—shyly 
presented a pectoral fin to Hacker, 
who used his knife to dig out several 
wormlike parasites. "You should see a 
real doctor," he urged, as if one gave 
verbal advice to dolphins every day. 

Helpers go away, Kray-Kray tried to 
explain in click code. Fins need hands. 
Helper hands. 

It supported Hacker’s theory that 
something had been done to these 
creatures, An alteration that had made 
them distinctly different from others 
of their species. But what? The mys- 
tery grew each time he witnessed some 
behavior that just couldn’t be natural. 

Then, one day the whole tribe 
grew excited, spraying nervous clicks 
everywhere. Soon Hacker saw they 
were approaching an undersea habitat 
dome hidden in a narrow canyon, 
near a coast where waves met shore. 

Shore. The word tasted strange 
after all these days—weeks?—spent 
languidly swimming, listening, and 
learning to enjoy raw fish. Time had 
different properties down here. It felt 
odd to contemplate leaving this watery 
realm, returning where he clearly be- 
longed—the surface world of air, earth, 
cities, machines, and 9 billion humans, 
forced to inhale one another's humid 
breath everywhere they went. 

That's why we dive into our own 
worlds. Ten thousand hobbies. A million 
ways to be special, each person striving 
to be expert at some arcane art . . . like 
rocketing into space. Psychologists ap- 
proved, saying that frenetic ama- 
teurism was a much healthier response 
than the most likely alternative—war. 
They called this the Century of Afi- 
cionados, a time when governments 
and professional societies could not 
keep up with private expertise, which 
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spread at lightning speed across the 
WorldNet. A renaissance, lacking only 
aclear sense of purpose. 

The prospect of soon rejoining 
that culture left Hacker pensive. 
What's the point of so much obsessive 
activity, unless it leads toward some- 
thing worthwhile? 

The dolphins voiced a similar 
thought in their simple but expressive 
click-language. 

If you're good at diving—dive for 
fish! 

If you have a fine voice—sing for 
others! 

If you're great at leaping—bite the 
sun! 

Hacker knew he should clamber up 
the nearby beach now to call his part- 
ners and brokers. Tell them he was 
alive. Get back to business. But instead 
he followed his new friends to the hid- 
den habitat dome. Maybe I'll learn 
what's been done to them, and why. 

Swimming under and through a 
portal pool, he was surprised to find 
the place deserted. No humans any- 
where. Finally, Hacker saw a hand- 
scrawled sign. 

PROJECT UPLIFT SUSPENDED! 

WE RAN OUT OF CASH. 

COURT COSTS ATE EVERYTHING. 

THIS STRUCTURE IS DEEDED TO OUR 
FINNED FRIENDS. 

BE NICE TO THEM. 

MAY THEY SOMEDAY JOIN US AS EQUALS. 

There followed a WorldNet access 
number, verifying that the little dol- 
phin clan actually owned this build- 
ing, which they now used to store 
their nets, toys, and a few tools. But 
Hacker knew from their plaintive calls 
the real reason they kept coming back. 
Each time they hoped to find that 
their "hand-friends" had returned. 

Unsteady on rubbery legs, he crept 
from the pool to look in various cham- 
bers. Laboratories, mostly. In one, he 
recognized a gene-splicing apparatus 
made by one of his own companies. 

Project Uplift? Oh yes. I remember 
hearing about this. 

It had been featured in the news, 
a year or two ago. Both professional 
and amateur media had swarmed over 
a small group of “kooks” whose aim 


was to alter several animal species, 
giving them humandevel intelligence. 
Foes of all kinds had attacked the en- 
deavor. Religions called it sacrilegious. 
Eco-enthusiasts decried meddling in 
nature's wisdom. Tolerance-fetishists 
demanded that native dolphin *cul- 
ture" be left alone, while others 
worked to scuttle the proposal, pre- 
dicting mutants would escape the 
labs to endanger humanity. 

One problem with diversity in an 
age of amateurs was that your hobby 
might attract ire from a myriad of oth- 
ers, especially those whose particular 
passion was indignant disapproval, with 
a bent for litigation. 

Project Uplift could not survive the 
rough-and-tumble battle that ensued. A 
great many modern endeavors didn't. 

Survival of the fittest, he mused. 
An enterprise this dramatic and con- 
troversial has to attract strong support 
or it’s doomed. 

He glanced back at the pool, where 
members of the tribe had taken up a 
game of water polo, calling fouls and 
shouting at one another as they batted 
a ball from one goal to the next, keep- 
ing score with raucous sonar clicks. 

Hacker wondered. Would the “up- 
lift” changes carry through from one 
generation to the next? Could this new 
genome spread among wild dolphins? If 
so, might the project have already suc- 
ceeded beyond its founders’ dreams, or 
its detractors’ worst nightmares? 

What if the work resumed, finishing 
what got started here? If other species 
speak and start creating new things, 
will they be treated as equals—as co- 
members of our civilization—or as the 
next discriminated class? 

Some critics were probably right. 
For humans to attempt such a thing 
would be like an orphaned and 
abused teen trying to foster a wild 
baby. There were bound to be mis- 
takes and tragedies along the way. 

Are we wise enough? 

It wasn't the sort question Hacker 
used to ask himself. He felt changed 
by his experience at sea. At the same 
time, he realized that just asking the 
question was part of the answer. 

Maybe it'll work both ways. 


His father would have called that 
romantic nonsense.” And yet . . . 

Exploring one of the laboratories, 
Hacker found a cheap but working 
phone that someone had left be- 
hind—then had to work at a lab 
bench for an hour, modifying it to tap 
the sonic implant in his jaw. He was 
about to call his manager and bro- 
ker—before they had a chance to de- 
clare him dead and start liquidating 
his empire. But then Hacker stopped. 

He paused, then keyed the code 
for his lawyer instead. 

At first Cloria Bickerton could not 
believe he survived. She wouldn't stop 
shouting with joy. I didn't know anyone 
liked me that much, he mused, carrying 
the phone back to the dome's atrium. 
He arrived in time to witness the water 
polo game conclude in a frothy finale. 

“Before you arrange a pickup, 
there's something I want you to do for 
me,” he told Gloria, after she calmed 
down. Hacker gave her the WorldNet 
codes for Project Uplift and asked her 
to find out everything about it, includ- 
ing the current disposition of its assets 
and technology—and how to contact 
the experts whose work had been in- 
terrupted here. 

Gloria asked him why. He started 
to reply. 

“I think I've come up with a 
new..." 

Hacker stopped there, having al- 
most said the word “hobby.” But sud- 
denly he realized that he had never felt 
this way about anything before. Not 
even the exhilaration of rocketry. For 
the first time he burned with a real am- 
bition. Something worth fighting for. 

In the pool, several members of 
the tribe were now busy winding 
their precious net around the torso of 
the biggest male, preparing to go for- 
aging again. Hacker overheard them 
gossiping as they worked, and chuck- 
led when he understood one of their 
crude jokes. A good natured jibe at 
his expense. 

Well, a sense of humor is a good start. 
Our civilization could use more of that. 

“I think,” he resumed telling his 
lawyer, “I think I know what I want to 
do with my life." 9 
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DIFFERENT companies mix differ- 
ent compounds into molten plastics 
to make them glow, and most will 
not reveal exact chemical con- 
stituents, All of the compounds, 
however, share the property of ab- 
sorbing light and then reemitting 
it as, for example, the fluorescent 
green found in glow-in-the-dark Fris- 
bees and alarm clocks. One common 
compound is a mixture of zinc sul- 
fide, copper, and sodium fluorescein. 
Light excites electrons within the 
zinc sulfide, causing it to emit blue- 
violet light. This light is absorbed 
by the sodium fluorescein, which 
reemits the light as fluorescence. 
Years ago, companies used radio- 
active substances to make plastics 
glow. Such substances have since 
been abandoned, and today all fluo- 
rescent compounds are nontoxic. 
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THERE ARE MANY types of neural 
networks, but broadly speaking, they 
are networks of computer processors 
and software (within one machine 
or many) that attempt to imitate a 
system of biological neurons—often 
the human brain in particular. 
Neural nets use techniques mod- 
eled after the behavior of biological 
neurons so as to “learn” from the feed- 
back they are given, discern patterns 
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lon-Exchange Water Soften 


IF YOU HAVE CALCIUM AND MAGNESIUM in your water supply, you have what's 
known as hard water. While these minerals aren't harmful, tl an encrust your 
pipes, bathroom fixtures, and cooking pans. Ion-exchange water softeners elim. 
jnate these minerals, but might not be effective if your water also contains 
high levels of chlorides, sulfates, or iron. So be sure to have your water ana: 
lyzed before investing in a water-softeging system.—Suzanne Kantra Kirschner 
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THE FACTS 


Rings of Fire 


ONCE CONSIDERED TO REPRESENT the fiery wrath of gods gone mad, erupti 
volcanoes have been both feared and revered by civilizations through- 
out history. The mythologies of Greeks, Romans, Indonesians, Japanese, 
Icelanders, and Hawaiians all contain accounts of gods or goddesses 
whose anger was manifested in the eruption of a volcano. We now know 
that these mountains of spitting fire are actually giant vents through 
which Earth relieves the enormous amount of heat and pressure that’s 
brewing within its molten core.—compiled by Gunjan Sinha 


Volcanoes occur because molten rock, or magma, is less dense than the 
surrounding solid rock. Thus, it tends to rise. As magma nears the surface, dissolved 
gases—sulfur, steam, and carbon dioxide—expand as they boil out of the molten 
rock, propelling the lava, ashes, cinders, and blocks of rock out through the vent. 


STROMBOLIAN ERUPTIONS ARE NAMED after the island of Stromboli, 
which is located off the southwest coast of Italy. Unlike slow-oozing lava 
flows from long fissures, Strombolian eruptions shoot out of a subsurface 
pipeline. They form steep conical mountains and are known for their con- 
stant explosions, which can occur as often as every 15 to 20 minutes. 


Hawaii’s islands, unlike most 
volcanoes, were not formed by plate 
tectonics. Instead, molten rock be- 
neath the ocean was coughed out over 


Peléan eruptions describe 
extremely destructive activity. Named 
after the historic eruption of Mont 
Pelée in 1902 in the Caribbean port of 


PLATE TECTONICS ensure that 
most volcanoes exist as long chains 
or belts that form arcs. Why? 
Earth’s crust is made up of a dozen 
or so plates, all some 30 to 60 miles 
thick. These plates move horizon- 
tally, crashing into one another at 
some points, separating at others. 
This movement, in turn, creates 
zones of molten rock between the 
plates that are pushed toward the 
surface. Most of the world’s 800- 
plus known volcanoes are found 
within these between-plate bound- 
aries, and three-quarters of them 
exist in a single chain known as the 
Ring of Fire that surrounds the Pa- 
cific Ocean. Indeed, hundreds of 
volcanoes are likely to be hidden 
beneath the world’s oceans. 


1 million people, probably 
more, in the past 2,000 years have 
been killed by violent mud slides and 
lava flows following volcanic activity. 
Most of these deaths have been caused 
by a few violent eruptions. For example, 
two volcanoes in Indonesia—Tambora 


millions of years and eventually hard- 
ened into solid rock. Areas not far 

below Earth’s surface that contain mol- 
ten rock are called geological hot spots. 


CLASSIFICATION OF a volcano de- 


pends on its shape, size, and charac- 


teristic type of eruption. Icelandic 
volcanoes, for example, pour out 
molten lava from fissures approxi- 
mately 16 miles long. Expanding 
gases often form lava fountains that 
spew from these fissures. 


212 North American volca- 

noes have been active within the past 
10,000 years, giving this land mass— 
comprising the area from Alaska south 
to the Panama Canal—more live vol- 
canoes than any other continent. 
Indonesia ranks second among 
geographic areas with 127 
active volcanoes. 
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in 1815 and Krakatau in 1883—to- 
gether killed 120,000 people. In 1985, 
mud flows from Ruiz volcano in Armero, 
Columbia, caused 25,000 deaths. 


St. Pierre, Peléan eruptions can gener- 
ate avalanches of glowing volcanic ash. 
The ash can pour down the steep banks 
of a volcano at more than 60 mph. 


VULCANOLOGISTS TODAY CAN USUALLY predict an impending blast 
by using sensitive equipment to monitor molten rock as it moves to the 
surface; following and recording earthquake patterns in the area; and 
studying the composition of gases emanating from the volcano. 


Romans believed that the constant rumblings on the island of Vulcano, 
located off the west coast of Italy, represented the rage of Vulcan—the 
god of fire and maker of weapons. Hence, the word “volcano” was coined. 


E Side vent WRITTEN ACCOUNTS of eruptions 
dot history. The earliest comes from 
a painting in Catal Huyuk, Turkey, 

| dating to 6200 B.C. The first written 
eyewitness account was in 79 A.D.; 
ina letter, Roman Pliny the 
Younger described the erup- 
tion of Vesuvius—which 
buried Pompeii. 


Parasitic 
cone , 
Main vent 


Magma chamber 


Can't live without air conditioning? 
Now be comfortable anywhere — 
even on the hottest days! 


Personal Cooling 
System" 
$49 481526 


When the streets feel 
like an oven — or your 
yard like a furnace — 
don't you dread leaving the 
cool, air-conditioned comfort 
of your home? Sharper Image 
Design's portable, wearable new 
invention lets you stay active — or inactive — 

in the heat and feel a whole lot cooler than everyone eise around you! 

The flexible sides hold it comfortably to your neck, as new evaporative technology 
gives you hours of relief — as much as 20° cooler than the hot, dry air 
around you! Simply fill the two chambers with a few ounces of water. 
One AA battery (not included) powers the quiet, miniature fan. 

Try this great new way to stay comfortable — and avoid heat 
stress — when walking, mowing, gardening, watching sports or 
concerts — just about any activity, anywhere! Created by 
Sharper Image Design. 


WARM AIR 


ALUMINUM 
COOLING 


PLATES E) Q 
Emu 


To order, call 1-800-344-4444. 


(Please mention key code 10358.) 
80 stores nationwide. Call for the store nearest you. 
Shop on the Internet: 


sharperimage.com 


One scientists vision 
revolutionizes the hearing 
industry, benefiting millions 


of people... 


Crystal Ear® uses sophisticated electronics to provide affordable, 
cosmetically-pleasing and easy-to-use hearing amplification. 


ne day a friend asked my " 
wife Jill if I had a hearing M TEUIBIIUA SPEUIFIUATIUNS 


aid. He certainly does,” 
replied Jill, “Me!” After hearing 
about a remarkable new product, 
Jill finally got up the nerve to 
ask me if i'd ever thought about 
getting a hearing aid. "No way," 
Isaid. "It would make me look 
20 years older and cost a fortune." 
“No, no,” she replied. “This is 
entirely different. It's not a hearing 
aid. ils Crystal Ear!” 


No one will know. Jill was right. 
Crystal Ear is different—not the 
bulky, old-styled body-worn or 
over-the-ear aid, but an advanced 
personal sound system so small 
it’s like contacts for your ears. 
And Crystal Ear is super-sensitive 
and powerful, too. You will hear 
sounds your ears have been miss- 
ing for years. Crystal Ear will make 
speech louder, and the sound is 
pure and natural. 

I couldn't believe how tiny it is. It is 
smaller than the tip of my little finger and 
it's almost invisible when worn. There are 
no wires, no behind-the-ear devices. Put it in 
your ear and its ready-to-wear mold fits 
comfortably. Since it's not too loud or too 
tight, you may even forget that you're wearing 
it! Use it at work or at play. And if your hear- 
ing problem is worse in certain situations, use 
Crystal Ear only when you need it. 

A fraction of the price. Hearing loss is the 
world's number-one health problem, but in 


COMPARE CRYSTAL EAR AND SEE THE DIFFERENCE 


MOST 
IN-CANAL 
BRANDS 


Require fitting 
Require testing 


Battery life 

Impact resistance 
Whistling/feedback 
Telephone use 
Retail price 


160 hours 
Average 
Frequent 
Yes 
$1,000-2,000 


CRYSTAL 
EAR 


Yes No 

Yes No 

320 hours 
Excellent 
Limited 
Excellent 
$299.85 


Innovative, 
breakthrough 
technology 
solves common 
Hearing loss, which 
typically begins 
prior to teenage 
years, progresses 
throughout one's 
lifetime. Nearly 90 
percent of people 
suffering the type 
of loss Crystal Ear 
was designed for 
choose to leave the 
problem untreated. 
Crystal Ear is now 
available to help 
these people treat 
their hearing loss 
with a small and 
very affordable 
Class | in-the-canal 
hearing amplifier. 


| FREQUENCY 
RESPONSE: 


HARMONIC ~ 
DISTORTION: 
| 03% at 1600 Hz 


AMPLIFICATION: 
Superior 

Class D 
/Gircultry 


most cases it goes completely untreated. For 
many millions of people, hearing devices are 
way too expensive, and the retail middlemen 
want to keep it that way. What's more, treating 
hearing loss the old retail way can involve 
numerous office visits, expensive testing and 
adjustments to fit your ear. Thanks to Crystal 
Ear, the "sound solution" is now affordable 
and convenient. Almost 90% of people with 
mild hearing loss, and millions more with just 
a little hearing dropoff, can be dramatically 
helped with Crystal Ear. Plus, its superior 
design is energy-efficient, so batter- 
ies can last months, not just weeks. 


You'll years younger! Wear 
Crystal Ear indoors, outdoors, at 
home and at work. Crystal Ear 
arrives ready to use, complete with 
batteries, two different fitting 
sleeves, a cleaning brush and even a 
carrying case. Crystal Ear is a break- 
through advance in the hearing 
device field. It is made in the USA, 
using state-of-the-art micro-manu- 
facturing techniques that cut costs 
dramatically—savings that we can 


pass on to you. The conventional companies, 
domestic and foreign, don't like that! 


Don't be fooled by high prices. No hear- 
ing device, no matter how expensive, can 
eliminate background noise, despite claims 
by the manufacturers. Crystal Ear does not 
promise miracles—just an affordable, sound 
solution to many common hearing Problems, 


DON'T TAKE OUR 
WORD FOR IT... 


“My father spent 
over $5000 on anoth- 
er brand. I showed 
him my Crystal Ear, 
he tried it, and he 
decided it worked 
better than his 
brand, even though 
it was a small 
fraction of the cost!” 


so easy to put in and out of my ear... 

I just twist it. It's small and the tone matches 
my ear, so 1 can look in my mirror and not 
even see it in my ear. I'm very happy about 
that. In fact, no one has ever commented... 

1 don't think anyone realizes. 


—Satisfied Crystal Ear users 


Risk-free. Try Crystal Ear and hear what 
you've been missing. It comes with a 90-day 
manufacturer's limited warranty as well as 
our risk-free home trial. If you're not satisfied, 
return it within 30 days for a full refund. 
Crystal Ear?: 

Three credit-card payments of $99.95 $19 S&H 
If not purchasing a pair, please specify right or left ear. 


Please mention promotional code 4012-13551. 
For fastest service, call toll-free 24 hours a day 


800-992-2966 
[-J 


— comtrad 


j Í 2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


from information, and solve prob- 
lems based on what they encounter. 
Some of the most ambitious neural 
net systems attempt to mimic our 
ability to make decisions or interact 
with other humans; this imitation 

is often referred to as artificial intel- 
ligence. Others are used for more 
practical applications, such as speech 
recognition, robotics, and weather 
or stock-market forecasting. 


Why does my position in a room 

affect my stereo's FM reception? 
Daniel Bergman 
Stillwater, Okla. 


TWO FACTORS may be coming into 
play. First, FM signals are directional, 
so if you're between the stereo's an- 
tenna and the transmitting tower, 
you'll partially block the signal. Sec- 
ond, the human body consists mostly 
of water, which serves as a fairly good 
antenna and may affect the signal- 
receiving capability of your stereo. 
To avoid interference of this type, 
you might try sticking your stereo 
antenna out a nearby window. 


How do touch lamps work? 
nhamra@juno.com 


ALL TOUCH LAMPS use the same 
mechanism, in which an oscillating 
coil emits a high-frequency signal 
that is transmitted over the metal 
surfaces of the lamp. If you touch 
the metal, usually on the lamp base, 
you squelch the frequency. A sensor 
picks up this change in frequency, 
and turns on the lamp. When you 
touch the lamp once, it illuminates 
at 10 percent of its capacity. A sec- 
ond touch brings the level to 40 per- 
cent, while a third tap brings the 
lamp to full capacity. 

Although first patented and man- 
ufactured on a small scale in 1956 
by Aladdin Industries, in Nashville, 
Tennessee, touch lamps were only 
widely manufactured after 1980. 
That year, a company called Westek, 
in San Diego, marketed a unique 


Ly 


sensing system that could be easily 
wired into table and floor lamps, 
building on a patent the company 
received for the technology in 1978. 
Today, Westek licenses the technol- 
ogy to several lamp manufacturers. 

Converters that enable you to 
turn traditional lamps into touch- 
sensitive models are also available 
through Westek. For more informa- 
tion, call 800-331-3366. > 


QUESTIONS FOR FYI? 


We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered, 

E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


^| learned my new skills at home. 
Now, I'm making 
$40 an hour.” 


You can too. f 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 
Since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 
Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd. 
Since 1906. — Kansas City, MO 64120-1395 


l 
F Please Check Only ONE o the Following: l 
l 
I 


ClLocksmithing- 13129 CIWoodworking- 43867 
Small Engine Repair- 53003 C Upholstery- 81538 
Seen & im Sharpening- 21935 Ving Repair: 71471 
VCR Repair- 62827 Ci Elctrician- 95406 
Ci Computer Repair- 64729 C Computer Specialist- 38369 
CITV/Satelite Dish Repair- 31598 CPC Programming- 35545 
| E cunsmitning- 92631 C Networking Specialist- 39358 | 


l NAME (Please print) l 
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LD 
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Rain Dispersal System 

* STOP EROSION - Rainhandler's patented 
louvers slice roof water into droplets and 
spread them away from your home. 

* STOP CLEANING - Never climb a ladder 
again to unclog or clean a gutter. 

* STOP WATER & ICE DAMAGE - No clogs to 
cause water rot or ice dams that can ruin 
your investment! 

Used by homeowners nationwide for more than 

20 years, Rainhandler comes in white, brown or 

natural aluminum and is almost invisible on 

your home. 

* Installs in about 3 hours with screwdriver 

* No gutters or downspouts to clog or freeze 


Stop erosion, cleaning, water and ice damage with the proven 
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Water from roof flows down to Rainhandier, and is sliced into. 
‘small drops which sprinkle an area 2 to 3 feet wide. 


GET ALL THE FACTS! 


Send coupon or call 800-942-3004, or 
Fax 800-606-2028 or http://rainhandler.com 


. At work on thousands of homes nationwide pm == 
* Backed by a generous 25-year warranty 


and 90-day guarantee. [| ^ from SAVETIME COI 
I Dept. PS088 


2710 North Avenue, Bridgeport, CT 06604 
[| Please send Free Information Kit 
I Name. 
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TIOPULAR RCIENCE RIHOWCASE 


To advertise in Popular Science Direct call Gena Honigman at 508-421-3366. 


II T 
MAX e 


No Money Down. 
As Low As $130/month. 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


www.maxatvs.com 


PEDAL POWERED 
VEHICLE- a Cart a 
1, 2 & 4 Passenger Models 
Street Legal * Multi Gear 
Easy to Pedal * Fun 
Factory Assembled 
Free Literature 

Ff 2AE 1-615-822-2737 Ext. 5787 
RHOADES CAR www.4we.com/?5787 


B= — COMPANY 
FREE CATALOG 
Radio Land 


Website: ccrane.com 


1-800-522-8863 


Bargain Books 


| America's biggest selection! Save up to 8096 | 
on recent publishers' overstocks. Save 3096 
or more on current books— Science, How- | 

| To, Automotive, Crafts, Biography, History, | 
Dover 60 subject areas. FREE CATALOG. 

Hamilton 5716 Oak, Falls Village, CT 06031-5005 | 


A Complete Set of 1932 Washington 
Bicentennials is hard to find, but... 


Among the most popular, sought-after 
U.S. stamps are the 1932 Washington 
Bicentennials, issued to commemorate the 
200th anniversary of George Washington’s 
birth. Twelve different hard-to-find stamps 
picture our first President at various stages 
of his life. 


The complete 12-stamp cancelled set is 
66 years old and difficult to assemble. But 
for a limited time, we offer you all 12 for 
only $2 — a savings of 50% off our regular 
catalog price! Don’t miss out on this 
money-saving opportunity. Add a scarce 
complete set, honoring “the Father of our 
Country” and over half a century old, to 
your U.S. stamp collection! Limit one set. 


Also receive special collector’s informa- 
tion and pricelists along with other inter- 
esting offers on approval. Your satisfac- 
tion is guaranteed or your money back. 
Order today! 


1 " " " 

! 1932 Washington Bicentennials ! 
1M Yes! Send my complete set of 19321 
Washington Bicentennials. Enclosed is $2.! 
1 Satisfaction guaranteed. Limit one collection at j 
1 this special price 1 
Í Name i 
1 1 
1 Address. i 
t City/State/Zip I 
Please send payment with coupon to: l 
1 

1 

4 


1 Mystic Stamp Company, Dept. 2A81 
1 | Camden, New York 13316 


FACTORY DISCOUNTS UP ro 
$5,000.00!: 


* Ideal for garage & workshops 
= Protect your investments economically 
= Up to 80' wide, unlimited lengths 


CALL FOR SIZES 


Limited time offer 


800/891-6733 ask for ext. 945 


visit our website - www.steelspan.com. 


Make and Sell Your 
Own Ornamental 
Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 

largest mold manufacturer. 


hurricanes, [i loradoes, termites and fre 
brochure or send $12 for a 
AMERICAN INGENUITY. 8777P, Holiday $ — 
Rockledge, FL 32065 + 407.639-8; 


CATALOG 


From America's oldest mail-order cigar company, established 1 
Thompson Cigar C, Co. 
P.O. Box 31274 + Tina fed Fax: 1-813-886- 
Call: 1-800-431-4007 * Dept. A064 
or visit our website at: www.thompsoncigar.ct 


Perfect for In-Ground Sprinkler Systems 


You Can Drill Your 
Own Water Well 


Now you don't have to worry about tremendous 
€ water bills, droughts or water 
rationing.Since 1962, 

thousands of gardeners and 
homeowners around the 

world have discovered the 
Hydra-Drill™ secret. They 

drilled their own wells! You 

can, too. Call or write us 

today and we'll send you 

a big, free package of 

information about drilling 

your own well with the 


Hydra-Drill™. 


Ask 
about our 
“How To...” 


fall Today for FREE Water Well 
Drilling Information Package 


1-800-333-7762 
(Ask for Operator 8186) 
Ph.(334)749-3377 · Fax.(334)749-5601 


www deeprock.com. 
—— mum um mum mum mm mum 


8186 Anderson Road 
Opelika, AL 36802 || 


LI YES! send the FREE INFORMATION PACKAGE and he 
Busttod ude HOW TO DRILL YOUR OWN WATER WELL. || 
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Now is the time for a Timberline Geodesic Dome. Combining vaulted ceilings with natural light, energy savings 
of up to 40% and an affordable building system, Timberline Domes are perfect for any location 


Our many designs provide an open, spacious feeling with traditional style. With floor plans ranging from 
1,000 to over 4,000 square feet, you're sure to find one to fit your lifestyle = 


4 A Timberline Dome can easily be assembled by two people without previous construction Z| 
(a 


experience. In fact, over 90% of our customers assemble the dome themselves. Our patented 
Heavy-Duty Connector system and pre-cut, color coded lumber make building a breeze. 
Ž With all these advantages, 
isn’t it time you discovered the 
great indoors? Our planning 
package includes color photos, floor 
plans, assembly instructions, pricing and 
technical information. Call or send for our 
full color planning package today. 


me 


Æ piso Seni Me The Folowing hiomaton. 
Planning Package and Video Together: $22.00 C Planing Package: $12.00 C Vide $18.00 
C Check C Visa C MC O Discover Credit Card No: 


E 


| Name 
1-800-DomeHome | zzz 
or visit us on the internet at: | 
www.domehome.com | a Sus 5 


TIMBERLINE 
GEODESICSe 


f, Tibure Genesis» 2015 Blake Suet» eral, CA 9704» (800) 36-346» (510) 849-4481 


le Telescopes * Binoculars * Biology * 


If you 
love 
science. 


| SCIENTIFICS 
| 2 


Yd o 


ACCESSOTLES © Letescopes * Geology * naucutional scence -TT 


Call 1-800-728-6999 
for a free catalog. 


Edmund 
Scientific 
SCIENTIFICS CATALOG DIVISION 


Dept. A981C911, 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 
E-mail us at scientfics@edsci.com 


e uptcs * rnovograpry 


Binoculars * Biology * Optics * 


Presenting the NEW ALL-TERRAIN" 


MESS with 

-- the amazing self-propelled, hand-held 
walk-behind brush cutter that -- brushcutters 
that are so dan- 


* CLEARS & MAINTAINS meadows, 
pastures, roadsides, fences, wooded and 
rough non-lawn areas with ease. Mows 
over 1/2 acre per hour! 


* CUTS tall grass, weeds, brush, 
brambles, sumac - even tough 
saplings up to 1" thick! 

* Plus CHOPS/MULCHES 
most everything it cuts; 
leaves NO 


gerous, slow and 
tiring to use...OR 


leave sucha 
tangled mess? 


Tou 


8 
581-1313 
PLEASE MAIL 
COUPON for FREE 
DETAILS about the 
Amazing DR FIELD 


like hand-held 
lbrushcutters and 
sicklebar mowers. 


i* POWERFUL up to 14 HP; overhead 
valve engines, with or without Electric-Starting. 1] ELD and BRL TOWER includin; rices,! 
POWER REVERSE; 4-SPEEDS. BIG SELF- ^ ispecifications of Manual and ELECTRIC-STARTING! 
PROPELLED WHEELS roll through ditches, j models, and “Off-Season” Savings now in effect. í 


wet spots, up slopes with ease! 1 
· Perfect for low-maintenance wildflower ly inl 
Imeadows...European-style woodlots free of i 


undergrowth...walking paths...any area that Icity State ZIP. 
you only want to mow once a month...or iTO: COUNTRY HOME PRODUCTS", Dept. 4161F ; 
once a season! m Meigs Road, 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


Unlimited hot water, convenient 
installation, exceptional energy 
efficiency...the AquaStar 
instantaneous tankless gas 
water heater. it's the water 


heater that’s the size of a 
suitcase, weighs 42 pounds, 


and hangs on the wall! 


CONTROLLED ENERGY CORPORATION 
800-642-3199 


www.cechot.com 


fleas, bat; 
crickets 


is unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them every- 
where: homes, restaurants, offices, farms, etc. 


Attractive end compact. Only 2-1/2" 


2 1/4" deep. ikers. Comes for 
better gr TM Aire 


less that a penny a day lo 
WHY PAY MORE? $44.95 ($5.95 shipping). 2 for $84.95 
($7.95 shipping). CA res. add 8% tax. 
BUY 3 GET ONE FREE! $134.85 ($8.95 shipping)! 
Call toll fre 
1-800-348-6868. 
CA residents add 8* sales tax. Checks and M.O.s to: 


Bentley's for Better Living™ Dept. MH68, P.O. Box 31652, 
San Francisco, CA 94131. (© 1996 Bentley's 


http:// www.bentleys.org 


Background Music from Or 
Recordings! Does Everything Karaoke 
does... Better and. gives you the 


Lithonia, GA 30058. i 
‘Hour Dei 
When You Want Something 


GER. 


VOCA. 
‘Unlimited, Low Cost, Instantly Available 
jinal Standard 


Tho n Vocal E minator” 1-J 
Warme T Te» fa ADVERTISERS ON THE 


mo Info Request Line (170]482 248. Ext 60 
omi 22 Karaoke! 


Benchtop machine shop 


+ Mak 


ETT 
— saringat 


$995 


‘own parts and 


ree trai 
* Work metal, wood, or plastic 


eee Dept. PS, PO Bor 1517 an E. 
8 Ann Arbor, Mi 48106-1517 | Oe Se 


Call 1-800-345-6342 


COME SEE OUR 


GREAT 


WEB 
PAGE! 


http://www.popsci.com 


61 Ways to Help You 
Qualify for the Job You Want 


m Facts about Career 
Degrees 


WIDE 
as a RIDER! 


The DR*46 LAWN MOWER combines 


Stop Floor e it home in your spare time, 
Squeaks from You can i Jor à money mali eh gi ri ae ial ae 
Above with ‘Greer even get a Specaized 


SQUEEEEEK ` 
NO MORE* & 


Available at fine 
Home Centers & Hardware Stores. 


CALL: 800-459-8428 


Associate Degree. Call or send 
for free information on the career 
field that interests you most and 
how to train for it. 


1-800-595-5505 ext. 9228 


CALL ANYTIME—24 hours a day, 7 days a. 
OR MAIL COUPON TODAY! Dorn 


ESS mernational Correspondence Schools — 


+ BIG THREE-BLADE DECK cuts 46" wide — as 
wide or wider than most riders! « Mows over 1.5 acres 
per hour! - 4-SPEEDS, POWER REVERSE! 10.5 to 
14 HP. Has the POWER to mow 

‘overgrown grass with ease! 

* PIVOTING MOWER DECK 

helps eliminate scalping! 

* MOWS SLOPES too steep 

for riding mowers. « Mows 


12 825 Oak Street, Scranton, PA 18515 ids 
P Send free ‘on how | can ai home for the career close to trees, fences, and 
— Ino: I Ihave chosen: No cbigaton, CHECK ONE BOK ONLY- borders, so there's less 
| UM eee | |en EGEN MOS 
cH o! « N 
i 9 EE pa E Meaney tone WET, SOFT 
B n EE LAWNS that a rider 
NVIROLET. |—— — | Lm 
8 [s lamage 
E ™ l Sef eran EET TEE So, WHY STRUGGLE 
COMPOSTING TOILET SYSTEMS 18588825 95 tee Ae 3 
EE nili 1771 or a cumbersome 
EC B E ad rider? 
n 
| preme elm 
e 
32 Moo Repar Bu oleate 
Ec scat B eme e [Please mail this coupon TODAY AY forcomplete FRE 
7 PC Repair C] 158 Auto Body Repair Technician (DETAILS of the DR*46 LAWN MOWER includ 
Waterless & Low Water Systems [Hi M 913 Ade 
For Cottages, Homes & Business 22 — E EC Cage A ling prices, specifications of Manual and ELECTRIC 
94 Faness & Natron B 104 Carpenter 0 f. CUL 
v Reduce & Recycle Waste to Natural Garden Soil E) 87 TWNCR Repair C] 145 Home Remodeling & Repair ene 8 ER M DO Savings nov 
v Efficient, Clean, Sanitary & Odor-Free Operation Hie EN 1 a 22 
Function, Elegance, Simplicity & Convenience BEC I BEI 
È Sancor" — 825 


140-30 Milner, Scarborough, ON, Canada M1S 3R3 
Call For Free Information Kit & Video 


1-800-387-5126 


) — 1 


State zP 
Ne COUNTRY HOME ECs Dept. 4161D 
VT 05491 


Buy recycled. 


It would mean 
| the world to them. 


Recycling keeps working to protect 
their future when you buy products 
made from recycled materials. So 
celebrate America Recycles Day on 
November 15th. For a free brochure, 
call 1-800-CALL-EDF or visit our 


web site at www.edf.org 


SEPA ESF 


‘ontinued from pg. 95 
SECURITY /SURVEILLANCE 


HE VIDEO DOORMAN. SEE WHO'S AT 
OUR FRONT DOOR FROM YOUR TV. $249 
OMPLETE MICRO-CAMERA SYSTEM. 
888-474-9409. www.covertsurveillane.com 


STAMP COLLECTING 


REE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
pots IVA, BOX 197-B, HANFORD, CA 


anny Stamp Approvals, Regardless Catalog. 
loster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


RE-PAID CALLING CARDS call anywhere in 
«S.A. for 18.5 cents per minute anytime of day 
^ might For information and ordering 
structions call 1-888-477-5611. 


TOOLS & MACHINERY 


.. Metal Cutting Lathe $137.75. Taig, 12414 
ightingale Lane, Chandler, AZ 85249. 


OLTS, SCREWS, TOOLS, WHOLESALE, DI- 
ECT. Guaranteed. Catalog $2.00 (refundable). 
amelot, Dept. 33, Box 65, Bristol, WI 53104. 


ssktop CNC Milling Machines, Lathes, Rout- 
$, Cad-Cam. Prototyping and Manufacturing 
bcad (503)-381-4342. 


lar 


around vacation h 


It makes weed wacki 
~ Tom Lawrence, 
BE 
ItThe 
HARD 


! TRIMMER/MOWE 


40 CALIBER BLOWGUNS AND ACCESSO- 
RIES. SEND $1.50 CHECK OR MONEY OR- 
DER FOR CATALOG TO: JK ENTERPRISES 
18837 DURANT AVE, UNION GROVE, WI. 
53182. 


FREE CONSPIRACY NEWSLETTER: Military/ 


CIA deceptions. New World Order. 
..Extraterrestrials/) UFOs... Black Helicopter. 
1-800-700-4024. 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


B P - [Home Appliance Makes 
BB Drinking Water 


R | FREE Waterwise Catalog 


i E | 1.800.874.9028 Fax 352.787.8123 
i http://www.waterwise.com 


Revolutionary “2-in-1” 


TRIMMER/MOWER™ 


SO MUCH EASIER to use than hand-held trimmers 
OR small-wheels mowers! TRIMS plus MOWS every- 
thing from whole lawns (even wet, without clogging!) 
to tough, waist-high grass and weeds with incredible 
ease! Rocks, roots, stumps, etc., do it no harm because 
it has no steel blade to bend, break, or dull. Perfect for 
use with riding mowers for finish-up trimming and 
mowing... and for ALL trimming and mowing 


1 YES! Please rush complete FREE 
| DETAILS of the Revoluti 


1 and specifications of Manual and Electric- 


omes, hunting camps, etc. 


“Your machine is all you say it is. 75% quicker than a hand-held 
trimmer because of the extra power and heavier cord that enables 
me to wade right thru heavy grass and weeds. There is NO heavy 
load to swing back and forih tiring your arms and shoulders. 


ing ‘duck soup'!" 

Somerville, New Jersey 
So, WHY HASSLE 
with hand-held trimmers 
or small-wheels mowers? 
Please mail coupon below 
TODAY for FREE DETAILS 
about the Revolutionary 
DR* TRIMMER/ 
MOWER"! 

tract & GSO7F-87181 


Name 


$ 


nary DR* 
cd Address 


including prices 
City 


State. Zip 


| Starting Models and “Off-Season” Savings 


LATHES 


“Starting at $ 410 


WIRELESS TV 


ORDER LINE 8l MMDS 
fla CATALOG/INFO 602-947-7700 

wu" FAX LINE 602-947-7799 

FREE SHIPPING Visa «I+ Ama «Disc + COD's + Oty Pricing 


YOUR AD 
TO 
(212) 779-5568 


Popular Science reserves the right to refuse 
any advertising order. Only publication of an 
advertisement shall constitute final 
acceptance of an order. Publication does not 
constitute an agreement for continued 


publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


To: COUNTRY HOME PRODUCTS*, Dey 
Meigs Road, P.O. les, Vr 


Box 25, Vc 


Learn more 
about how to 
reach over 
6 million 
readers! 


Call 
Vincent White 
or Liz Irving 
at 
(800) 445-2714 
or fax to 
(212) 779-5568 


MOPULAR MCITENCE MIRECT 


| To advertise in Popular Science Direct call Liz Irving or Vincent White at 1-800-445-2714 today.| 


* Save 100's « Free Catalog · 
* Quality Equipment Shipped in 24 hrs. * 
e Years of Complete Customer Satisfaction * 


Call for free catalog 
Axl ELECTRONICS 
| 
| 


jh $129" needs '/16” viewing hole. Easily concealed. 
12 Hour “realtime” telephone recorder 
$139* —records incoming/outgoing calls 
automatically. Bug Detectors, Telephone Tap Buster $199™, 
Voice Changer, 24 /960 hour VCR's, Sony bodyworn VCR, 
Video Accessories, GPS Vehicle Tracking System, Lockpick 
Sets, Microcassette Recorders, Wired Mics, Disappearing Ink Pens, 
Scanners, Books, Videos, much more. We will not be undersold! 


For catalogue send $5” to: SPY OUTLET 
POB 337, BUFFALO NY 14226 (716) 695-8660 
Wholesale t our website 


www.spyoutlet.com 


Retail 


SAVE $100'5 - 
EVEN $1000'$ on premium 
CABLE TV EQUIPMENT. 


FREE Cable TV Catalog. 


100% MONEY BACK GUARANTEE! Ez ee EE | 


ForeFront offers the fastest and easiest way to 
prepare you for a career in the ever expanding 
Information Technology (IT) industry. 


Boost Your Income 
Gain Valuable 
Get Your IT Cree 
Study at Your 
" A+ Self-Study Course“ Get all the information you need to get 
wA As Certified and excel in today's PC Repair Marketplace. | 
7 = CNE Self-Study Course“ Fast, effective and convenient training 
i = for anyone whishing to become a Certified Novell Engineer. 
MCSEET^ MCSE Self-Study Course“ Proven study format ensures that 


— you'll be fully prepared to pass all 6 MCSE exams. | 


Call for FREE Course Catalog Today! FOREFRONT | 


25400 us Hwy. 19 N., #285 
Clearwater, FL %% — psu 


Crazy Dan s Price War 
we cut prices 


Rewarding High-tech Careers! 
| 


(813) 724-8994 © FAX (813) 726-6922 
Copyright ©1998 ForeFront Direct, Inc. All Rights Reserved. 


so low you won't believe itl 

Cable Boe 

% S3" L888 291360 
eii ne pe 


Nobody beats Dan the Cableman 


Monolithic bone Quen. Stairs 
r Spiral, Straight, and 
curved Stairs. 
You can build a Monolithic oo. ALL Sizes & Styles 


Cal tor FREE brochure or 
7 send $19.95 (86 fr 
€ E0 mente to video. 


Steel, Wood, Aluminum ja 


Custom & Stock Kits 


Free Brochures & 
Factory Assistance 
1-800-431-2155 ext. P388 


Plans for models 5-9 ft digging depth 
Starting at $1000 to build 

No machining Car Towable 

3-pt hitch plans too. 

Kits available 


iae. 


convenrens s DESCRAMBLERS 


KA x Friendly Service. 
ELEC NICS ,- 13 Month Warranty. 
wnwwikaelectronics.com ., 


FOR A FREE CATALOG OR INFORMATION, CALL TODAY. 


1-800-729-1776 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


*Special Dealer Prices! «Compare our Low 
Retail Prices! «Guaranteed Prices + Warranties! 
Orders shipped immediately! C.O.D. 

* WE'LL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers Wanted. 


SAVE 1000's 


i 
| 
[ 
[ 
e MEGA ELECTRONICS} 


*WHOLESALE DEALER PROGRAM 
*FREE CABLE SURVIVAL KIT 
*ALL MAJOR BRANDS 

*FULL TECH SUPPORT 


Backyard Shops 


Summer 

Inventory 

Sale 

SAVE ON SELECT SIZES 
25X34 - 30X46 

| 40X56 - 50X116 

+ America’s #1 Arch-Type Manufacturer 
20 Poor Warranty.» Easy Financing Available 


+ Easy Do-It-Yourself Construction 


FULL VIEW 
CABLE BOXES 
* VIDEO STABILIZERS -Removes video tape copy protection 
* TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES. 


with cable box purchase (REG $9.95) 
Anyone implying theft of service wil be denied nens, 


dm Imt) 1-800-449-9189 


HERITAGE BUILDID 
800-643- 


Po pular 


www bikecar.com| 


BIKECARI The Amazing Mni Car 
Bike 5 


1 Seater Plans Only 
$12.95 2 Seater Or 


Each Or Order All 3 For Only 
$19.95. To Order Send Check! 
Or MO. Visa/MC Orders Call 

1-352-854-8324 serstacion Guaranteed or Money Back 


NYE ELECTRONICS 


PIONEER STEEL 


LOWEST 
PRICES! 


» 


e DIRECT! 


1-800-813-1358 


MEMBER oF THE BETTER BUSINESS BUREAU. 


CONVERTERS S 
VIDEO CLARIFIERS 


Guaranteed to remove all copy protection. 


Visit our Website © www.Bestdealonline.com 


DESCRAMBLERS 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 
rrow 


2 


S 


(GUARANTEE 
30 Day Trial 
Product Catalog 
1 Year Warranty 


CABLE TV 
EQUIPMENT 


MATCH Of BEAT 
i ANY ADVERTISED. 

OR WHOLESALE PRICE! 
SAVE SSS - DON'T. RENT 
CALL FOR FREE CATALOG! 
RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Etectronccs Today! 


800-258-9512 


http:// www.AAElectronics.com 


HONEST PRICES 


NEWEST DIGITAL 
EQUIPMENT 


No Florida Sales 


m 


$AUE Dealers 
$100s Welcome 
30 Day Money Back Guarantee 


We will beat any advertisers price 


T 
I 
| 
I 
I 
i 
i 
i 
! 
i 
i Tri CITY VIDEO wasan 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


DESCRAMBLERS Best 


Buys 


Service 
Warranty 


800-835-2330 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 

into your place. 

- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 

605-356-2772 


ALTERNATE ENERGY 
SAVERS 


FANTASTIC self running motors and gener- 
ators. FREE info. Energy Research, Box 1514, 
Jackson, CA 95642 


* 


Wood/oil, wood/gas, 
wood/electric 
whole house 

indoor warm air furnace. 
Eagle Furnace 
1000 Ag Science Drive 

Palisade, MN 56469 

or 1-800-358-0060 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2EPS Bowling Green, MO 


63334-9350. 
NEW FREE ENERGY! Fuel-Less 350hp En- 


gines. Creative Sciences Box 557 New Albany, 
IN47151 


OWN YOUR OWN ELECTRIC CO. CHINESE 
DIESEL GENERATORS- 10KW- $2650.00 
COMPLETE. DIRECT IMPORTER. ORDER 
NOW! TEL (909)683-1090 (909)657-0379 


APPAREL 


SOLAR FAN HATS! COMPLETE HATS- 
$14.95, COOL CLIP-ON MODELS- $9.95. 
(800)JET-7000. DISTRIBUTORS WELCOME! 


A 10/VIDEO EQUIPMENT 


LOUDSPEAKER REPAIR? Cal Simply 
Speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours.) 


REPAIR FOAM ROT 
son OURSELFI 
$85 wongral At 


DIY Standard and Deluse 
NEWFOAM KIT 


1-800-251-3626 


3047 West Nennetta Reate Rochester. NT 14623 


UTO SUPPLIES & 
EQUIPMENT 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Di Free Catalog. 
804-530-1400. email luberdj @erols.com 


CAR CEILING SAGGING? 


INSTALLS IN LESS THAN ONE HOUR WITH 
COMMON HOUSEHOLD TOOLS! 
* COMES IN 10 COMMON COLORS! * 


$39.99 PLUS SHIPPING CALL (954) 472-3300 


TO SUPPLIES & 
EQUIPMENT 


New PHANTOM 
Jammer w/Detector! 


- Undetectable 


PO Box 50258 
Colorado Springs, CO 80949 


UTOMOBILES 


CARS FOR $100! Trucks, boats, ATVs, RVs, 
furniture, electronics, computers, elc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. S-20025 


- Jam's AII3 Radar Frequencies 
& Both Laser Guns 


- 30 Day Money Back 
36 Month Factory Warranty 
1 Year Ticket Rebate. 


E] 


. 


Improved PHASER 
Radar & Laser Jammer 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @aa.net 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


Beermakers, Winemakers free catalog. Begin- 
ner kits- great prices. U-BREW, 1207 Hwy 17 
South, North Myrtle Beach, SC 29582. 
1-800-845-4441 


SEIZED CARS $150. Honda, Acura, BMW, 
Porsche, Jaguar, Motorcycles, Trucks, 4x4's, 
Watercraft. Local sales. 1-800-883-0819, ext 
A-1350 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 


AVIATION 


52 for 1 Special 


Kestrel ~ 


oe noon cence a 


Vea Qe oh “Corey 
Noicensa needed | G-1 


v. Orderline: nly 
EDITUM EAA E 


me $10). 
PO Box Bisa ation, MO 27637 


VORTECK, inc. 


Lists all otorcrat 
xm ae p pne m 


— 2 os 


POWERED PARACHUTING NEWSLETTER, 
Largest collection of pre-owned Powered Para- 
chutes in the world. 1-800-457-4310 


Propellers. Hovercraft Plans. Airboats, Armes. 
Engines. Catalog $5.00.Arrowprop, 610P, 
Meeker, OK 74855 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


DRY SKIN/ HAIR? PURE REFINED COCONUT 


OIL! 1202. $9.95 SOPACIFIC BOX 1498 
MAJURO MARSHALL ISLANDS 96960. 


GOT THE HICCUPS? Fail proof method works 
in seconds or your money back. Send S.A.S.E. 
and $1- U.S. to: Peter Hyder 190 Peahi Road, 
Haiku Hawaii 96708 


Premium "HVAC COLLOIDAL SILVER’ 
10-12PPM, 100% Bio-available, 160z, $20.00 
Delivered. CS-PRO, 888-710-2773 
www.csprosystems.com 


Waterwise Purifiers... 
FREE Purity 
1-800-874-9028. 
www. waterwise.com 


Homemade distilled. 
Guaranteed. 
f (352)787-8123. 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS — PATTERNS -- SUP- 
PLIES - All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 


Tonawanda, NY 
www.clarkcraft.com 


14150. ^ (716)873-2640 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-l.com 


INNERTUBE BOAT PLANS, seats two, motor- 
ized, Send $25.00 to: TUBE BOAT, P. O. B. 109, 
Enon OH 45323, INFO PAK $3.00 


BUSINESS OPPORTUNITIES 


$1,000 WEEKLY STUFFING ENVELOPES AT 
HOME. Receive $2,000 for every 1,000 en- 
velopes. FREE stamps. FREE envelopes. FREE 
supplies. FREE details. Write Colossal, Box 
040215-PS, Brooklyn, NY 11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.AS.E.: JH. 
Enterprises, Dept. PS8, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


BUSINESS OPPORTUNITIES 


Get FREE COMPUTER PLUS $900.00 THRU 
OUR REFERAL SYSTEM. CALL JULIE1-888- 
758-2983 


CABLE EQUIPMENT 


At Cable Boxes, Descramblers, Ret 
Wholesales, Dealer Welcome Web Site 
www.fonelectronics.com 1-800-225-9756 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


Puowe (818) 366-4700 
—— 


GET YOUR FREE COPY! Kevin Lehmanns 
new MLM report ...7 Steps to Overcoming Ever 
the Toughest Objections... Close like the pros} 
1-800-656-6397, ext. 65. 


Home based free enterprise! $1300 cost. Not 
MLM. Proven $100,000. IMMEDIATE IN- 
COME. Recording: 1-800-322-6169 ext. 5323. 


HOMEWORKERS NEEDED! Eam weekly pay- 
checks from home. Free details. Send long 
SASE. National Homeworkers Association, 
Dept PS-BL, PO Box 91491, Louisville, KY 
40291 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
not replacing- 
Large Cracks in Windshields 
CALL 1-800-826-8523 


Glass Mechanix Inc. 


ini.com 
Ft. Lauderdale, FL 33351 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St., Sawyer, KS 67134 


INCOME INSECURITY FOR YOU. HowTo 
Business Books. Discounts Up To 30%. 
www.apogeeproducts.com. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


Reclaim »Scrap Gold... From Old Computers 
Jewelry. Free Information. (603)645-4776. 
www.tiac.net/users/quiksand/goldtek.htm 


RECORD VIDEOTAPES AT HOME! Easy 
$1800.00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 CMSVIDEO, 


Dept. 152, 210 Lorna Square, Birmingham, AL 
35216-5439. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Leam how a 3 minute repair can eam 


1-800-695-6224 


lassfix.com 


you 1 
CALL NOW! 

FREE REPORT! 
NVS/OPTIKLEER, — MASS. 01904 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS78, 
SW 5th Street, Grants Pass, OR 97526. 


$500 A DAY! Perfect part-time business. Free 
information (816)968-9791, Extension 103 


CLOCK & WATCH REPAIR VIDEO COURSES 
Learn Fast. Enormous Demand for these dying 
arts! Free Literature 800-853-6553 www.tas- 
Sone com 


Retire Before You Die, Capitalize Deregulating 
Industries, Internet Commerce. Training, Sup- 
port. 1-800-359-1239. 


Shoot Photos. Make $319.92/roll. Film Supplied- 
.Photocorp 2095 Exeter Suite 80-PS German- 
town, TN 38138. 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C88, Shalimar, FL 32579-0739. 


DEALERS. TEST CHIPS ALL MODELS. 
YOU BUY QUATITIES CALL US (800)479-87! 


* Your Descrambler Connection « 
Free | Year Warranty e Free 30 Day Trial 


Equipment Set Up Tech Line 


Activation Unit Sale!!! Jerrold & Pioneer aut 
multimode test cubes. Dealers Welcor 
1-888-388-CUBE 


ALL CHIPS $9.00 -$18.00. WE HAVE OU 
TITY DISCOUNTS. NO MINIMUM. CA| 
1-800-760-0555. 


we DUGMOSTIC TESTIS 
JECARRYALL MAKES AND MODEL TES 
KITS. LOWEST PRICES GUARANTEED. 
CALL TODAY: (800) 861-4969 
NOTE: We do mot sell Descramblers 
Converters, Satelite Soupe or 
y kind of decoding devices. 


ATTENTION 100% GUARANTEED. FUI 
FUNCTION DESCRAMBLED CABLE BOXE| 
CHIPS ETC. CALL FOR FREE CATALOI 
1-888-695-0217. 


BARGAIN DESCRAMBLERS! 30 DAY RIS| 
FREE, UNCONDITIONAL — MONEYBAQ 
GUARANTEE. CALL NOW! COVERT ELEI 
TRONICS 1-800-431-5014, 


CABLE T.V. 


CONVERTERS & EQUIPMENT 
LATEST TECHNOLOGIES AVAILADLE 


* 30 Day Money Back Guarantee 


* Same Day Shipmen 
CALL: 

True Value Engineering 
1-888 828-7712 


EJ SS) TT cop 


BEST KEPT  SECRET-  INCREDIBL 
Wholesale Prices on Descramblers. CALL BU 
ER'S ASSOCIATES, 1-800-889-5139. 


BEWILDERED ABOUT DESCRAMBLERS 
Call for fast friendly explanation on all cab 
needs. Tech support with purchase. Same di 
shipping or shipping is FREE. Global Electroni 
toll-free 1-888-221-8365. 9-8pm, mon-sat. 


CABLE BULLET »TERMINATOR/ | 
BUSTER.... Electronically shields yourself z 


your box. LIFETIME GUARANTEE. Wholesa 


1010 Frontier D 
gus Falls, MN 5653; 


cot now 800-543-3025 


wakyviston am 


ISkyvision 


AUGUST 199 


CABLE EQUIPMENT 


ALL BOSS MODELS 
$185.00 DELIVERED 


| BOSS MODELS 2, 3 AND 4. 

! ALL EQUIPMENT IS 
NEW AND GUARANTEED 

|, CALL CRAZY LIZ'S 

| 1-800-391-7803 


LOADS FULL ACTIVATION OF CABLE CONVERTER 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
JOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED | 
'** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES! 
"LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
| MONDAY- FRIDAY 8AM-7PM, SAT 10AM - 2PM EST. HTTP:/WWW.800-GOCABLE.COM| 


[ESTABLISHED 1976 


CABLE DESCRAMBLERS shop no more, best 
prices and tech support. Open 7 Days 9-9. 


IG SALE!! Notch Filters $18.00. E-Z install 
st activation chips/ boards from $5.00. 
ID Stoppers $9.95. Name brand des- 
imblers from $139. External activators from 
i5. DEALERS WELCOME. LET US BEAT 
OUR BEST PRICE. 1-800-449-9189 ANY- 
IME. SE HABLA ESPANOL 


Website at www.extremecable.com 


by IT WHOLESALE & SAVE BIG$$$ 
RIGINAL RFT-DAM & RFT-PLUS NEW 
UTOMODE RFT-PLUS WORKS!! BEST 
UALITY- NO CHEAP CLONES 888-387-1248 


Clarifiers, Absloutely 
Only. Cable On Demand. 1-800-215-9412. 


CABLES NEWEST TECHNOLOGY!! ...DES4 
BÉ  —  — — | RAMBLES ALL FORMATS..., PANASONIC'S| 
ABLE DESCRAMBLER!! ANYONE CAN DEALERS 
UILD in SEVEN STEPS with RADIO SHACK TEST 
ARTS. PLANS/ KIT from $5.00 plus FREE 


ONUS!! 1-800-818-9103. 1-888-331-1107... 718-251-7795 


ABLE DESCRAMBLERS. MAJOR BRANDS. 
JWEST PRICES AROUND! PRECISION 
LECTRONICS, HOUSTON TX. 
888-691-4610 ANYTIME 


Cable test chips; Pioneer, Jerrold universal 
mode; Scientific Atlanta; Tocom; Zenith; Pioneer 
Cubes; Jerrold RFT for CFT2200; Tools; CHIPS 
& BITS, 1-800-577-5617. 


( CABLE TV CONVERTERS AND DESCRAM- 

1 | BLERS. Quality service and satisfaction guar- 

Td | | anteed! Visa/ MC/ Amex COD Accepted. Quan- 

ZAM SETS eee | tiy Discounts. Cable Linx Inc. Mpls, MN 
FREE T d 

WE oe N 
| | CABLE r AND DESCRAM 
j| BLERS. WHY RENT? CALL BASIC ELECTRI- 


1-800-501-0095 


CAL SUPPLY. 1-800-577-8775 


CABLE E IPMENT 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Vs 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 


CABLE TV DESCRAMBLER for PZ PM model, 
except Milpitas area. Limited offer only. VGS 
Electronics (702)385-71 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DECODERS 
and converters 
Save $$$ on cable TV 
Wholesale dealer program 

800.347.9917 


M.E. ELECTRONICS 
www.meelectronic.com 


DESCRAMBLERS, CONVERTERS, ACTIVA- 
TORS, TEST MODULES, RFT'S FTG'S, BUL- 
LET SNOOPERS (I.D. BUSTERS,) ALL OP- 
TIONS EXPLAINED, BEST PRICES, 
SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


CABLE CONVERTERS/DESCRAMBLERS 


* Tocom™ * Jerrold™ * Scientific Allonta™ * Pioneer! 
“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 
(219) 935-4128 
Sorry, no IN, NY, or NJ Soles 

IATIONAL CABLE BROKERS 
1801 W. Jefferson St., Plymouth, IN 46563 


DESCRAMBLERS.. ARE YOU CONFUSED, 
PUZZLED OR BEWILDERED? We'll Explain All 
Your Options. All Models Available. Quality 
Service. Open 6 days, Mon-Sat, 9:00am 
-8:00pm. ADVANCED TECHNOLOGIES 
1-800-717-1575 


EXTERNAL ACTIVATOR SALE!!! RFT 
D.A.M., 2200 D.A.M. OR PIO ACTIVATORS 
$85.00 EACH, 5 @ 75.00 EACH, 10 @ 70 
EACH. DEALERS WELCOME 1-800-449-9187 


FOR SALE UNMODIFIED, SA 8570 Refurbs 
$75 Tocom 5503VIP $50 DP5-2 $28 Zenith 
$T1622 $32, ST1000 $15 Lot Price. 2214 Parts 
Units $50 Call 1-800-500-9825 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


FREE TV CABLE CATALOG. Revolutionary 
new products. Converters, Descramblers, 
Gold or Silver cubes that do all boxes. Open 7 
days a week. 1 

TECH SUPPORT ELECTRONICS Cal Toll 


Free. 1-888-273-1349. Basic cable TV convert- 
ers, personal security equipment. Free catalog. 


RFT/DAM 
70.00/ 1010r 
* 1 Year Warranty * 


y Tri 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 


email: cbi@fastlynx.com 


CABLE EQUIPMENT 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE) 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


Dealers Special 
$18 ea. 


R2/VS*S/A (Quick boards/40 pin)*Pio 
(Automode 4 wir --$20) 
On a 10 lot order. 

Yes, you can mix and match. 


1-888-792-2890 


Mention this ad when calling 


SKYVISION! Your Satelite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete selection: Pars- Tools -Upgrades 
“Accessories! Free Discount Buyer's Guide. 
Cali 800-543-3025. International 218-739-5231 
www.skyvision.com 


TRI CITY VIDEO IS NOW SELLING 
CONVERTERS/ EQUIPMENT DIRECT AT 
WHOLESALE PRICES. 1-800-582-0989 


WWW.CABLETVSECRETS.COM or $9.95 to 
P. 


FT-DAM 


I EXTERNAL ACTIVATOR 


I wm 
"at 12 E, 
I 


~ 
l 


CFT22xx and Pioneer in 
stock NOWI! 


WWW.MISCOMPANY.COM 


1-800-660-CUBE 1 


30 DAY MONEY BACK GUARANTEE 
e mm J 


CATALOGS 


ADVANCED SCIENCES 
"25th Century Technology Today" 


l 
l 
I 
` 


Antigravity - Hidden Technology. 
Courses - - Hundreds of Products II 
Huge Catalogue $4.00 


P.O. Box 2917-P, Palm Springs, CA .92263 
Phone (760) 327-7355, Vs,Mc,Amex 


COMPUTERS/SOFTWARE 


NEW ENGINEERING TOOLS TO HELP WITH 
YOUR CALCULATIONS. ENGINEERING 
SOFTWARE (301)-540-3605, http 
members.aol.com/engware 


Proven method manages bills using your exist- 
ing spreadsheet program. Send $5.00 for disk. 
Design Services, Dept.PS, Box 500486, Atlanta, 
GA31150 


WORLD WIDE WEB 


Satelite Internet! 400 kps. www.ultimate- 
internet.com or www.invents.net Inventive Solu- 
tions, PO Box 8, Stratford, NY 13470 
1-888-346-4925 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 
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Cars, Trucks, Boats, 
RVs, Motorcycles, Pools, Machinery. 
Great for Workshops, Paintbooths, 
Sandblasting, Camp or Temporary 
Shelter, Government & Industrial 
Contracts, Greenhouses & More. 
Covers . to 20 years, 
from s to 60'w, up to 30'h, 
Any Length, 
Galvanized Steel. 
Durable Cover & Zipper Door 
ice, Rain, High 
Winds, Sun, Sap & Heavy Snow! 
‘Assembly & Anchoring. 
SHIPPED TO YOUR DOOR! 
DEALERS WANTED! 
Ask or Details 


^ » 
i 3499 


COVER - 


INSTANT GARAGES 


Er 


ELECTRONIC DEVICES 


1 Year Warrantee Batteries included — "NEN 
LAPN&S Most Versatile... |Smw equiv 2000 ft. $29.95 
UAPN6S Brightest... omw equiv 3000 H.. $69.95 
 LAPNASPT Laser Mut Pattern Generator. 
LAPNBEM Mini Key Chain Al Mata... 
LAPN67...5mw @ 670nm LOWEST COST. 


29.98 
$99.96 


ALL NEW PRODUCTS 


MIND30 Mind Controller/Hypnoftzer With Book. $79.95 
1090 Space Age lon Ray Gun..... 4199.95 
COMBOX Sk Complete FM Transmitter Kis... $59.95 
SONICO Uttrosonic SHOCKWAVE Guard Sys. $149.95] 
BTC30 Spoctoculor 250,000 Vott TESLA Col... $449.95 
FMVIK 3 MI FM Voice Transmitter Kf. 43995] 


ORDERS ONLY...24 HRS....1 800 221 1705 
FAX YOUR ORDER to 1 603 672 5406 
TECH LINE 1 603 673 4730 9-12 EST 
We Accept Cash, MO, CHECK, MC. VISA. 
Overseas Customers Please Add 20% Shipping. 


INFORMATION UNLIMITED 


PO BOY 716 AMHERST NH USA 03031 


REQUEST OUR FREE CATALOG 


AMAZING LASER POINTERS. BEST PRICES 
ANYWHERE. WE EXPECT CREDIT CARDS. 
CALL NOW 701-775-6625 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


TELEPHONE LISTENING DEVICE 


W/12 HR. RECORDER 
Automatically record all 
incoming and outgoing calls! 
898.55. 7.00 SH 
Telephone Listening Device 


VERY POWERFUL FM TRANSMITTER 


Tamm to any FM radio up to % mi. Easy to 
assemble hit Up to IV (not inc) $29.95-«$2 sh. 


È For comprehensive 50 pag catalog o Micro 
dene Surveilance 3 
~ 


have 


Call 407-725-1000. COD OK 


USI CORP: 
PO. Box PS2052 Melbourne, FL 32902 


2 YEAR WARRANTY 
S0 DAY MONEY BACK GUARANTEED!" 


RSELF 


LASERS NEW SUPPLIES/ PARTS/ KITS & 
COMPLETE UNITS... FROM $10. FREE CATA- 
Loa. MEREDITH INSTRUMENTS 
(602-934-9387 www.mi-lasers.com 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(814)569-1860. (Confidential) 


UNUSUAL PUBLICATIONS! Strange stuff 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


EDUCATION & INSTRUCTION 


ACCREDITED B.S AND M.S. IN COMPUTER 
SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. New 
courses in Java, Networking, HTML, MIS. Free 
cat. 1-800-767-2427, http.//www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER SCI- 
ENCES 


EARN YOUR 
COLLEGE DEGREE 


throu£h accredited correspondence courses. 
Credits earned based on education and work 
experience. Accelerated course available to 
qualified applicants. Includes transcript and 
diploma. Legal and guaranteed. 


Call 1-800-689-8647. 24 hours. 


Columbia Southern University. Accredited/ 
Licensed Degree Programs BS/MS. Credit for 
Work/Life Experience. Free Catalogue. 
1-800-977-8449 x777 Orange Beach, AL 36561 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, M. A. s $139.75, B.A.'s $99.75, 
FOR FREE INFORMATION, CALL 
1-800-689-5102 
http;//www.americancollege.com. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-888-636-6773 en 9528. 
(Message). 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GOVERNMENT JOBS NOW HIRING from 
$16,000- $68,000. Call 1-800-883-0819 ext. 
-135 for current list. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! CALL NOW: 
1-800-377-6000 ext.6050. 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PA| 
ENT AGENT and qualified U.S. Patent Offid 
Examiner. DONT BE FOOLED BY PHONIE: 
Free patent information- »Patent, Develop, M. 
ket Your Invention... Richard L. Miller, 12 P4 
side Drive, Suite-N, Dix Hills, NY 11746-4871 
(516)499-4343, 1-800-242-9853, 
HTTP-/WWW.INVENTGOLD.COM 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343. Ext. 
B-20025 


HOME TYPIST WANTED, $45,000/ yr. poten- 


tial. Typist and PC users call 1-800-883-0819, 
extT-135 for details. 


FINANCI 


WHOLESALE LIFE 


INSURANCE INC 


Low premiums 


Cash back 


Low-cost term life insurance. We refund 
15% of the first annual premium. 


www.noagent.net 
or call 1-888-noagent 


FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Milions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


Free Cash Grants. Billions Available Never 
Repay. $14.95 or For Free Information. 
1-800-242-8960. Money Back Guarantee. 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818-377-5229. 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. Genus Nonprofit. 1-888-436-8721 toll- 
free. (1014) 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satistaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


Money Saving/ Wealth Building Guide. Send 
$7.95 check! money order to NewStarH Publish- 
ing P.O. Box 5678 Lima, OH 45801. 


MONEY SUPERMARKET! Loans- Any Reason, 
Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 800-399-7197 
x313 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT, CALL 1-800-SAVE-ME-2. 


NO EXPENSIVE TRICKS!Fair, honest, com- 
plete credit repair at 1-615-791-2834. FREE 
INFORMATION. 


Have a Bright Idea? 
Now OWN ne for only $129 


Created By Gene Soot, Registered Patent. 
and Founder/Chairman of INVENTORS FOI 
* Provides “patent 
pending" status 
* Easy, quick to do 
* Avoids attorney fees 
* Filing fee only $75 
Do-It-Yourself ACTION KI fo 
Provisional Patent Applicat 
(Congress? June. 9s simplifies 0 
Kit ines. Video, Workbook, Examples and Forms 
Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


Inventions/ new products. ISC, America| 
leading invention firm, helps submit to coi 
panies. Patent Services. 1-800-288-IDEA. 


INVENTORS- FOR A FREE INFORMATIO| 
PACKAGE on our customized new prodi 
development services call — Daviso 
1-800-677-6382. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE. 

U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
EE 228 BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Aes Seeckeiting In Copytighta A Trader 
Associates Pi ice 
CREDIT CARDS ACCEPTED + OPEN 20 HOURS 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367 -7 7 74 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


INVENTORS: Free information package/ initi: 
consultation. Attorney JP Halvonik. Washingto 
DC 800-876-6670 


INVENTORS - NEVER SEND IDEAS TC 
AFFORDABLI 


PROFIT ORGANIZATION. FREE INFORMA 
TION: 1-800-846-3228. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 


FOR INVENTORS 


BORSARI and Associates, provides patent and 
trademark services. Free inventors packet, 
800-225-2462 or WWW.BORSASSOC.COM 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


FREE MARKETING. Engineered prototypes. 
Licensing industrywide. PATENT PENDING, 
thirty days GUARANTEED. 1-800-841-1708 


PATENT APPLICATIONS from $495 (Design 
$750 (Utility). Free estimates, prompt service 
800-548-3721. 


PATENT IT ECONOMICALLY! Free detail: 
Licensed since 1958. Near Washington, D.C 
Ph.D. Associates. 1-800-546-2649 


GIVE YOUR INVENTION A CHANCE!! 
Do you need a patent search? Do you need a patent 
application? Do you need industry presentation for 
licensing? Do you want free information on your inven- 
tion's market? Do you want personal, friendiy service? 
Do you want experienced people handling your invention? 
Do you want Affordable Quality” and a company with 
integrity? CALL FOR FREE INFORMATION, 


THE FRANKLIN FORGE 1-800-501-2252 


Bopular 
80 


FOR INVENTORS 


ISTERED PATENT ATTORNEY. Former 
pnt examiner. 31 years experience. Donald 
liestrings. 1-800-966-7577. 


Free info. on Patents, 
ing, Marketing, based on 30 yrs Exp. 
aw Research 800-451-1326 


HEARING AI 


ring Aids. Deal Direct, save hundreds, 
trial. 1-800-641-4327. True Sound. FREE 


MATTRESSES 


Clinically Proven Better Sleep, Patented 
Memory Foam/ Leverspring Mattress. Dealers 
Nationwide: 1-800-457-6442 www.Supple- 
Pedic.com 


MISCELLANEOU 


BURIED TREASURE - Sensitive equipment 
allows locating from distance. Free brochure. 
Simmons, Box 10057-KA, Wilmington, NC 
28405. 


ARING AIDS- FREE CATALOG. Top name 
nds, all styles, POWERFUL CUSTOM AIDS, 

'AIR SERVICE. SAVE 1/2 or more. Power 
iring, P.O. BOX 13885 Chesapeake, VA 
lo5-0885 
ing com 


1-800-260-4135 www.power- 


$45 Day Trial eHuge Savings 
TRY BEFORE YOU BUY! 
-800-320-3300 EXT R31 
: RHODES HEARING| 
201R31 Ohlo St., 
Brookport, IL 62910 


ARING AIDS- GUARANTEED LOWEST 
ÍCES! No huge commissions. Home trial, 
Ins. All makes. We're the oldest, biggest, 
|t. Custom instrument specialists. Free in- 
Ination, (800) 323-1212. Lloyds - PSC. 


f 

ARING AIDS, DEEP DISCOUNTS ON NA- 
JNAL BRANDS. FREE INFORMATION. 
LL TODAY: 1-800-522-3310 


EN WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
*FREE catalog 
* High quality 
*160 styles 


HITCHCOCK. SHOES, INC. 
Dept. 46E Hingham, MA 02043 
1-800-992-WIDE — www.Wideshoes.com. 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxi- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure, 406-652-6766 


NEW PRODUCTS 


Photon Micro-Light - 5.5 grams, the smallest, 
brightest personal flashlight. Quarter sized and 
visible for over 1 mile, Available on a key chain or 
lanyard. Several colors  (314)962-3972. 
www.not-some-shmuck.com 


HOME AUTOMATION 


ke Your Home Smart. DIY automated con- 
of your home. Touchscreens, X10 switches, 
dio/Video control, security & surveillance, 
AC. Thousands of products. Free 144 page 
or catalog 800-SMARTHOME. 
‘w.smarthome.com 


INVENTIONS WANTED 


ly for a Patent! FREE Information Kit. Call 
00- 8368 Ext. 101 


entors: Free information tells How to offer 
ur invention for sale, license. Kessler Corp. 
years 1-800-537-1133 or dicklw@aol.com 


GOLD JEWELRY 


PLICA SWISS WATCHES.. 18kt Gold- 


led! Lowest! 2Y Warranty! Waterproof! 
0)682-0609, FX(770)682-1710 


KITES 


'OMERANGS! HIP-TECH DEIGNS. Amazing 
lums. FREE Catalog BoomerangMan, 
16-2 N. 3rd, Monroe, LA 71201-4222. bman- 
1@iamerica.net 


KITES 


*REE COLOR CATALOG 
choose from over 200 kites 
Many unusual & innovative designs. 
Zall or write for your catalog today! Wa 
nto The Wind e (800) 544034 | 
408. p Pear! St., Boulder, CO 80302 
= = = m m M M ol 


Build It Yourself 
Front End 
Loader 


OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 
BS , 100 New State Hgwy, Raynham, MA 


PHYSICS/SCIENCE 


RECORD EARTHQUAKES with our seismic 
recording system for the PC. Free Brochure. The 
Amateur Seismologist, 2155 Verdugo Blvd. 
#528, Montrose, CA 91020 

seismo@ primenet.com 


PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 98K/PS, 4915 Dean, Woodstock, IL 60098 


sources. Free information: Castcraft, Box 


17000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-430-1304 Ext. 25 for li 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


20-160 acre claim program stil available, get yours for 


$20 fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
ifs much easier and only costs $1. per acre). 
http;/www.olypen.comvpubliclands/ 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, epos REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rentlistings. 


MONTANA Å WYOMING 


& photos. 


information 
Rocky Mountain Timberlands 


1315 East Main + Dept. PS, P.O. Box 1153. 
Bozeman, MT 59771-1153 + (406) 586-8088 
www. com. 


Call Toll Free: 1-800-682-8088 


GOV'T FORECLOSED HOMES. Pennie on $1. 
Tax Repo's, FDIC, VA, RECD, HUD, Local 
listings. 1-800-883-0819, ext H1350 


RECYCLING 


ELECTRICIANS/RECYCLERS- Build electric, 
tabletop/ portable, 110v WIRESTRIPPER. Com- 
plete Plans. Send $35.00 to Recycling Innova- 
tions, 1390 Datfodil, Lewisville, TX 75077. 


e TTE « BOOKS e PLANS r 
je VIDEOS « MODELS « MORE! e 
(REQUEST OUR FREE CATALOG) 
Mw. fobotsiore com 
SON PR PREND 


Order "CUSTOM MADE 


RUBBER STAMPS 


Mf cm UP TOS LINES $995 
125 


Max 30 leners per ine 
‘only 


SATELLITE TV 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
-5021 


FREE CATALOG- SATELLITE TV/ GPS- 
BOOKS, INSTALLATION VIDEOS, ANALYSIS 
WWW.BAYLIN.COM 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


DESCRAMBLING 


AS THE 
AND INFOR: 


PO BOX 811028 
CLEVELAND, OH 44181 


Send $15.00 to: 
R. Khandi 


SA 


LITE TV 


FREE DSS TEST CARD information package. 
Tums on all channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


SEE WORLD 
877-779-DISH (3474 


A EHE 
SFREE e eee RIP 
PREE SHIP 
30 DAY + BACK GUARANTEE 


SCRAMBLING NEWS. Best satellite news 
source covers piracy. 
www.scramblingnews.com 

Free catalog. 941-646-2564 


DESCRAMBLED DSS 


LEARN HOW TO GET FREE ACCESS TO, 
OVER 365 SATELLITE BROADCASTS. 


dss TEST/ACCESS CARD INFORMATION PACKAGE 
30+PACES - EVERYTHING YOU NEED TO per - 


P.O. Box 2712-PS 
Fremont, CA 94536 


SCIENCE & CHEMISTRY 


AMAZING LITTLE PYRAMID! a scale model 
pyramid mat really — works.  http:// 
members.aol. ris 


...EXPERIMENTERS. .. - CHEMICALS - APPAF 
TUS - GLASSWARE. CATALOG $2.00- 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220 


HIGH PWOWER ROCKETS. Flights from 1,000 
to 20,000 feet. Safe and legal. Totally reusable. 
www.publicmissles.com 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE —FUELS..CHEMICALS.., | 
Glassware, Acids, Supplies, Instructional Books, 
Etc. ... HUGE CATALOG... $2.00. PYROTEK, P 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-308 


SCIENCE & HOBBIES 


TELESCOPES, MICROSCOPES, BINOCU- 
LARS, SCIENTIFIC/ EDUCATIONAL SUP- 
PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


SPORTING GOODS 


Reduces painful CROTCH Pressure! The 
Titta-Rumpa Seatpost maintains even weight 
distribution when leaning forward to assume 
aerodynamics position. — www.noteco.com 
888-674-4465. 


SECURITY/SURVEILLANCE 


EMPLOYEE/ NANNY SURVEILLANCE: Clock 
radio with wireless audio/ video camera. LOW- 
EST PRICES! 800-813-0007 SURVEILLANCE 
SPECIALISTS 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562 

Continued on p. 89 


All-Out Warfare 


E “YOU'LL NEVER see 
anything like that 
again," said Gen. George C. 
Kenney, head of the Strate- 
gic Air Command, about 
the thousands of planes 
that bombed Germany and 
Japan from advanced bases 
in World War II. Today, said 
Kenney, the military was 
concerned “with only one 
bomb, the atomic bomb." 
The bomb would be deliv- 
ered by planes like the 
Boeing B-50 Superfortress 
(above) in a new type of 
long-distance, all-out war- 
fare.—August 1948 


Nineteenth 
Century Fax 


125 DISCOVERY that 
l electricity could be 
transmitted instantaneously 
to great distances at once 
suggested the idea of em- 
ploying it for signaling,” we 
noted. Our editors traced the 
development of the tele- 


LOOKING BACK 


BOB SILLERY MEE 


75 WRITING UNDER his 
own byline, William 
Jennings Bryan argued that. 
science itself, as well as 
the Bible, condemns the 
theory of evolution. "Evo- 
lution," he said, offers only 
"circumstantial ev- 
idence that is 
overthrown 
by the 
indispu- 2 
table fact 
that no 
species has 
ever been 
traced to an- 
other." "Every 
reader," wrote 
POPULAR SCIENCE, 
“whether he agrees with 
Bryan or not, should be in- 
terested in what he has to 
say." —August 1923 

Three times an unsuccess- 
ful candidate for U.S. presi- 
dent, William Jennings 
Bryan was also the prose- 
cuting attorney in the 1925 
trial accusing John Scopes 
of teaching Darwinian the- 
ory. For full text of this arti- 
cle, go to ) 


graph through such scien- 
tists as André Marie Ampére 
and Alessandro Volta, up to 
Samuel Morse. And we de- 
tailed an 1862 invention by 
physicist Giovanni Caselli 
called an autographic tele- 
graph, or pantelegraph 
(above left), “which produces 
at the receiving station a 
fac-simile of the original dis- 
patch.” August 1873 


Northern Lights 
H THE AURORA borealis 


is no longer an object 


of superstitious dread and 
terror, said POPULAR SCIENCE. 


We stressed the relationship 


of the aurora to solar activ- 


ity and Earth’s magnetic and 


electric forces. Bands of 
light that fold on them- 
selves, or become “draped” 
(above), are “the most 
beautiful of manifesta- 


refracted, but luminous it- 
self.—August 1898 

Views of the aurora borealis 
will become more widespread 
as solar activity reaches “solar 
maximum,” in 2000, according 
to the Space Environment 
Center in Boulder, Colorado. 
At the beginning of the 11- 
year solar cycle's last peak in 
1989, the aurora could be 
seen as far south as Cancun, 
Mexico, says center forecaster 
Mike Schmeiser. For more on 


how the aurora borealis is 
created, see FYI next issue. 


tions.” The light of the 
aurora is not reflected or 


Monster Rock-Boring Moles 


INVESTIGATING A NEW TYPE of rock-boring mole 
(below; and, inset, at the end of boring cycle), 
Porutar Science's Rob Gannon joined the crew of the 175-ton, 
1,105-horsepower monster as it gouged out rock as quickly 
as 400 feet a day, some 70 feet under Rochester, New York. 
An efficient way to dig a tunnel, he reported.—August 1973 

Gannon, whose first story in PoPuLAR Science appeared in 
1959, continues to exercise his go-anywhere, do-anything type 
of participatory journalism on our pages. In his 112th and 
most recent feature story, Gannon stepped into an astronaut's 
shoes for simulation training at the Johnson Space Center in 
Houston [^A Walk on the Wild Side," May]. 
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Before 


he There 


as workers risked their lives 
building the Brooklyn Bridge, 
the Oakland Bay Bridge, 

the Panama Canal 


and the first Tunnels. 


Be There for a special 
week of Modern Marvels, 


Bridging the Gap, begins 


Monday August 10th. 
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THE HISTORY CHANNEL. 


WHERE THE PAST COMES ALIVE. 
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My, how they've grown. My, how their stuff has grown. Enter the Chevy" Astro? It has over 170 cubic feet" of 7 
cargo room to stuff their stuff. It can seat up to eight passengers. And since Astro has the best towing capacity — 
= in its class; any large objects or animals you can't fit inside you can tow outside. Astro, from 
Chevy Trucks. The most dependable, longest-lasting trucks ASTRO 
on the road. Call 1-800-950-2438 or visit " : 
www.chevrolet.com for the details. 


LIKE A ROCK 


